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Aveling & Porter, L{4. 


ROCHESTER. 


Gicam & (rude QO 
Rod Rollers, oe oe 
G My untord, L ‘4: 


OULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY AND W4B OFFiox Lists. 


INES for T Yachts, Launches. 
ws SOILUR PEED PUMPS.” 


See Advertisement page 34. 


ATENT WATER-TUBE BOILERS. 
AUTOMATIO FRED REGULATORS. 


And Auxiliary Machinery as supplied to the 
‘Admiralty. . 





2179 


1) J. Davis, M.I.Mech.E., 


i 
4c Gas Engines Inspected. Tested and 
upon. Over 25 years’ experience. Tel.: 
: pyiand 1736 &1737. Wire : “ Rapi ~ mapas -~ ” 
Great Kastern Road, Stratford, 


wt: encer- | J opwood & Kirke 


PATENT 
BOILERS. See 10, Oct. 31. 
Sole Makers: SPRENOBE BONECOURT, Lrp. 
riiament Mansions, Victoria St., London, 8. W: 


he Giengey Railway 


ineering Company, 
AN; GLASGOW. Lrp., 
London ofee—, beasts eer S.W. 











WAY OARMIAG ‘WAGON. & TRAMWAY 
ELS & AXLES, 


HE 
CARRIAGE & WAGON, IRONWORK, also 
ae AXLE BOXES. 1948 


C68 HyarePneumatic ASD Ejector 
OD Great saving of labour. No neise. am dust. No 
Ashes disc mag Fd 20 ft: clear of vessel.— Apply, 
de TREWENT PROCTOR, Lrp., Naval 
sand Ly Abyeriy 43, Billiter Bldgs., Bry 7 a 


on, 
\ ew Wire Ropes, 
Hal 
LONDON ual crRic FIRM, 


2430 
Hoisting (tabs. 


FELLOWS BRC BROS., Lrp., 9158 
CrapDLEyY HeaTH, Srarrs. 


ank Locomotives. 
Bpectipasien and wecmeeaip equal to 
in Line Locomotive: 
B&W. HAWTHOBN, LESLIE “t CO, Lrp., 
ENGINEERS, NEWCASTLE-ON-TYNE. 1864 


orkshire ean, Co., Ltd., 


iow Hall Works, Sheffield, 
Railway, daltery, Mg —— Se —s General Engineers, 


to UNDERTAKE the MANUFACTURE 
of NEW SPECIALITIES 
dto their plant and tools. 
No Soaneial of patents. Only serious business 


tertaitied. 
Addres 288 confidential enquiries to the 2404 
SECRETARY. 


team Hammers (with or|s 


without guides), Hand-worked or self-actin 
0 * ‘or SHIPBUILDERS & BOI ILBRMARBRS. 
4 


VIS 3 PRIMROSE, Loaren, Lerra,Epmeunes. 
Rever, Dorlin & Co., Ltd., 


1GR-( LASS ENGINES oo ALL PURPOSES, 
Wi: NDING, oe Sa ee 
an 
MLD “EDAL-INVENTIONS 


Ve icham’s Patent Sus 
MACHIN. 


























* HIGHING 
de fan wo 
—H Cranes, 


aye Grain 
‘tel ns. Advi. lat week, page 17, 


RANES. All Types. 


GBoRrGE gis! vba & oO. Bae 


W : TaleeeSreal heel 


FERRER 
COMPANY, Lap. 
2420 








pended i 


ply. 
YY RE. 
weiine's SECLGIRT Eo, nope ses, 


YARROW * B.,88y.2- 


PASSENGER AND CARGO STEAMERS. 


SHALLOW DRAFT VESSELS. 
2276 


oy ] 28. Limited, 
BENG IRLAM, MANCHESTER. 
FEED WATER TEA TERS 


CALORIFIERS, EVAPORATORS, 
CONDENSERS, AIR HEATERS 
STEAM and GAS KETTL 
Merrill’s —— wokenly adit ob opp geaey 
uc 
SYPH ge IA STHAM it "REDUCING VALVES 
High-class GUNMETAL STEAM FITTINGS. 
ATER SOFTENING and FILTERING. 5723 


Row’'s 
PATENTS. 


co. (1929), LtD., 
GLASGOW, 


Vy ARROW . 


LAND AND MARINE 


YARROW BOILERS, 
2277 





(Campbells & Her, LL 


SPECIALISTS IN 


Drillers & Boring Machinery 
for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 4547 


‘V osPER & Oo, Lr. 


SHIP & LAUNCH I BUILDERS, aes 





TRON & STEEL 


obes AND Fittings 
AND 
Steel Pistes. 
Qrewarrs AND Liovs, Lia. 


GLASGOW - BIRMINGHAM - LONDON. 
See Advertisement, page 27. 1872 





ENGINEERS & BOILER MAKERS 
ke Your Repairs or any 
HUNT & SONS 
Albion Ironworks, 


go INERY, try 
, 
Bridge Road West, Battersea, S.W.11. 
Hstd. 1854, 





[the Mitchell (Conveyor and 


TRANSPORTER OO., LTD., 
ConTRacTInNG ENGINEERS, 


DESIGNERS and BUILDERS 
of 
all Classes of HANDLING MAOHINERY. 


Atlantic House, 
45-50, Holborn Viaduct, 
London, E.C, 1, 


Telegrams: ‘‘ Micontraco, Cent, London.” 
Telephone: Holborn 2822. 


Predging Piaat— 
For ALLUVIAL GOLD, PLATINUM & TIN, 
HARBOUR, RIVER & CANAL.—Gravel Dredgers, 
SCREENS.—DREDGE BUCKETS & Parts, all sizes. 


ARTHUR R. BROWN, 
54, New Broad@Street, London, E.C.2, 
Telephone: London Wall 3418. 1814 


RAILWAY AND TRAMWAY ROLLING STOCK. 


H=* Nelson & Co | 


THE GLasGow —— Stock AND PLANT be 
MorHEBWELL. Od 3333 


2418 











OR PLOTS. 
68 ACRES OF GROUND AND hpi ac 
suitable for works, at Inchinnan, on the 
ene building, length 260 ft,’ by 150 ft, height 
One b » le 1 
48 ft. ta seven ctrestee of brick oat steel, "nit from 
roof, contains approximately 37,500 sq. tt. floor 


e. 
Gee mene in several bays, 330 ft. long at the 
258 ft. broad, heig’ ¢ one part 24 ft. 6in. 
to eaves, other part 16 ft. to eaves, structure of 
brick and steel, lit from sides and roofs, grano- 
lithic | floors,’ + png ag SM penta, contains 
approximately 83,000 sq. ft. floor 
Une building 320 ft. ark a 160 t. broad, wan 
16 ft. 9in. to eaves, with oe cTicmnes 80 th. 
structure of brick and steel, granolithic Pre bese lit 
from sides and roof, mechanically heated, 
approximately 53,000 sq. ft, floor space. 
ectric Be ower is laid ‘into each of these buildings 
from the Clyde Valley Power Station, also water 


Fo Sale or to Feu in Whole 


lasgow. 





Irom. and Steel r 2 : 
[lubes and Fittings. 
ge Licensees is iE Goose Britain for the pranrene ge a 
“Armco” ~—  eaeaes on Resisting Iron i 


The Scottish Tube Co., Ltd,, 


Heap OFFice: 34, Roberteon Street, Glasgow. 








ement—Maxted & Knott, 
Ltd., Consulting Cement. Engineers, ADVISE 
Soeeety on proposed Cement. Schemes FOR 
EN ND AND ABROAD. ADVICE ONLY. 
Highest references. Established 1890. 
Address, BUBNETT AVENUE, HULL. 
Cablegrams : ‘‘ Energy, Hull.” 


ames D. Roots.—Patents, 


BRITISHand FOREIGN. Moderate charges, 
Long and \aried practical Engineering experience 
valuable to inventors., Formerly many years contri- 
butor of Patents Abstracts for‘The Engineer” & “The 
Times.”—Thanet House, —— Bar, London, W.C.2 


1828 








Tue Giaseow Roiiine Broce 4NpD PLANT Wokks. 


Hz ‘Nelson & Co., Ltd., 
og ape rapek heme gr WAGONS 
RIC CARS, and msvERy. DESCRIPTIO 

LWAY and TRAMWAY ROLLING STOCK. 
aaber of wanes and / Ratiway Pant, 
For@ves, SMrrx Work, Inow & Brass Oastines. 
PRESSED STREL WORK OF ALL KINDS, 3382 
Reg. Office and'Chief Works: Motherwell. London 
Office: 32, Great St. Hélen’s, Bishopsgate, E.C, 3. 


Regent 
({ uillotine G hears and 


Power _ Presses 


SHEET AND PLATE WORKING. 





FOR 


THE REGENT SHEET METAL 
‘ MACHINE ‘TOOL ‘00., ' LTD., 
Eeexnt Wornxs, WakEFIrLp. 2015 


800/350 I.H-P. Corliss 


VALVE CROSS COMPOUND 
CONDENSING ENGINE; hy Be Burnley Ironwor ks. 
Cylinders 14 in. and n., by 36 in. stroke, 
PB as valves’ to inlet and "exhaust of both 


ylinders. 
°Naelt Flywheel 16 ft. by 26 in.’ 
aaa “Air Pump and Gcadenséi, below floor 


“Werte by L, Crank from LP. Crosshead. 


20 I.HP, CORLISS VALVE TANDEM COM- 
POUND ENGINE, B, by. Sharples. 

Cylinders 11 in. and 20 in by 30 in.’stioke, ’ 
Corliss valves to inlet and exhaust of both cylinders. 
Rope Flywheel, 12 ft. dia 

Second motion "pulley, 6 ft. diameter. 


THOMAS MITCHELL & SONS, 
LTD. i 
BOLTON,’ 








ON ADMIRALTY List. 


Kirkaldy, Lita:, |S 


J ohn 
London Office: 101, ‘Laapenmaxt Sr., E:0.3,-| — 
Works: Boar he wom aa bescea ted besee 


facies Saino, 


Frode Water Distillers.” 


Msi Fel Pa re 


ee ee 


-ENGINKS LTD., 70,.Queen Siréet, E.0. 4. 





-J ohn Bellamy Limited 
MILLWALL, LONDON, &. 
GENERAL ConsTRUCTIONAL ENGINEERS. 1216 


Boilers, Tanks & Mooring Buoys 

STILL, PEarRos Tanks, AIR RECEIVERS, STEEL 

CHIMNEYS, RivETTED STEAM and VENTILATING 

PIPEs, HorpEns, Spectral Work, REPAIRS OF 
ALL KINps. 


Hed Wnhtson & Co 


LIMITED, 





See Advertisement page 52, Oct. 31. 2402 


5 -500 Kw.; 500/550 Volt D.C. 
GENERATING SETS, Totally Enclosed, Three 
Crank Self-Lubricating; Hngine, with Complete 
Condensing Plant, by items, n Pipes, Valves, Oil 
Separator, » complete, 
Admirably suited for Mining or other power 
transmission work. . 
JENNINGS 
‘West Walls, : 
Newcastle-on-Tyne, 2402 


Yenerating Set, Crude Oil, 
of Robey-B.C.C. 20 Kw.,, 220 volts D.C., 


Date 1018, H. GARDAM & CO., Liirep, rst 
172 











ailway 
Gwitches and 
rossings. 


T, SUMMERSON & SONS, LIMITED, 
DARLINGTON. 





Waycaoopn-OQOris 


Lirrs 


54 & 55, Ferrzen Lane, LONDON, 2.0.4, 
62 & 63, LioneL STREET, BIRMINGHAM, 
and Principal Provincial Cities and Abroad. 


N&. 530 BHP. MAN. 


STATIONARY DIESEL ENGINE with 
accessories, ag ‘delivered from’ the makers under 
Peace Treaty, £2500; also Dynamo for same, seen. 
London ;.. also. other sizes,-H10K-DIBSBL OIL 
2043 








ROPELLERS 


AND PEOPULSION: PROBLEMS. 
Special designs only. 
“ Circulation © ae Seiad. 


Akiniof Propeller. Company, 


‘PHILADELPHIA, U.S.A, 2349 


Patter or Director: Required 
for Insoeas elical Inductor | Cylinder 
ear yy oni arid Motors, D.O. (elf Commintated) 
dapted for press tool mass produ 
ct ge haa, Se tae 
saoege Hh é eS in British 
porge ee hineate au W Wirelaes, 6 visas 
hag age nd na, experience ‘ seaid be be sede 
Address or aeeperience INEERING. 


P. & W. MéoEallan. Ltd., 


reese WORKS, GLASGOW. 


NUFACTURERS OF 
_ RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION. 


RAILWAY IRONWORK, BRIDGBS, ROOFING, &e. 
Chief Offices: 129, Trongate, Glasgow. Od 86547 






































~~ 
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ENGINEERING. | [Nov. 7, 1924, 
Manchester Steam Users’ Bre CA Sere: 288 e Director-General, Ghipyard Manager Wan 7 


ASSOCIA’ eee 2 Store Department, Branc’ to take entire charge under geucral a . 
prevensien of Steam Boller Bsplesions ana Fo Sale, Vertical Boiler. “ne 


India bh 
No. 16, Belvedere Road, Lambeth, 8.H.1,] ment; must hav iy ; 
attainment of Economy in the Application aera — : : 5 designing and Sepirection of tach pip 
9, Mount Street, OFFERS are REQUIRED for a VERTICAL| VAOUUM AUTOMATIC BRAKE GEAR and | Stateage, mpetencs fin detail) and lene ver 
G Add KSSEL » Wm. Por? coe a 


aNCHESTER. 
Ontet iengineer: C. B. STROMBYER, M.1.0.E.] BOILER, size 10 ft, 6 m. by 3 ft.6in. Working] RIGGING. —Address, 
1 Tenders due on the 2lst. November, 1924. Advertising Agents, Glasgow, afer A 





1854 by Sir Wintiam Farmearey pressuré insured at 80 lbs per square inch The 
bol'er can be seen on application to the Medical} Tender Forms obtainable from above, G 322 : ; ; 


> bd d a HN an 
hk erienced and Energeticog 
4 SALESMAN (Engineer) with £004 conne, i 
in industrial circles REQUIRED {-- «): ; 
GOVERNMENT SURPLUS OFFICE of a large Swiss Engineerir 
TRA NS FORMERS ushing the sale of Steam Turbines, Com 
ater Turbines, Pumps, Paper-making i ocbinea 


LYING AT H.M. FACTORY, GRETNA, etc.—Applications, stating age, full experience 








Damages | Superintendent. D 

Explosions. Bngines ffers to be sent to Dr. G. LISSANT COX, 

.and Boilers inspected during construction. 2008 Central Tuberculosis Officer, County Omens, G, R. 
reston, 


orrespondence Courses for) ras acaupraNs oF TuB poor OF TH 
iat Inter, B. “). Inst.M. & Cy.H., and ALL A sigeis OF LAMBETH Herehy Invite 
mere detent peew| Tenders for Supplying an senile cat 
condu r U a] 2 » B.Sc. i ( anc salary required, 
(Honours) Hig. London, Assoc.M.Inst.O.B." Char-| pt, o Bt BOTRICALLY - Drivin HyokO BX-) [Nor Sale by Public Tender. | photo ana testimonials, should be 2.crne came 
tered Civil Engineer M.W.S.I.. F.R.S.A., etc. Also] “ General description of machine required together OX 190, c/o Hooper & Barry, Ltd., 15, Walbrogk 
Day Tuition in Office. Excellent results at all with Boris of womace naw bb plaids pe from this| _ Owing to the Nhs of clearing the area, we are London, E.C. 4. G2) 
Bxamsg., comprising hundreds of successful Students. Offices,  Tendersare pean Ae on or before Tuesday offering FOR SALE BY TENDER a large number — —~ ae 
Courses may commence at any time, and all the 18th November, 1924. The Guardians do not of TRANSFORMERS of all sizes up to 1 K.V.A. rafic M R M 
Students receive individual tuition. — For full} iSace themselves ‘to accept the lowest or any | 020/440 V ’LTS, 50 PERIUDS. anager l.equired 
ferttontars apply to 8/11, TRaFForD Cu4MBERS, 58 Tender P Y| TENDERS CLOSE ON 19rx NOVEMBER. for the GOVEKNMENT RAILWAY 
ourn Jo NW Sraeet, LIVERPOOL. 1993 By Order. Particulars and Forms of Tender from of the FEDERATED MALAY STATES 
. ° : JAMES 1) GOLDSPINK GRORGE COHEN & ARMSTRONG DISPOSAL | for thr: e years, with prospect of the post 
K ngineerin Salesmanship 7 CORPORATION, Abbey House, 2, Victoria Stress, permanent and pensionable. Salary $1050 (dol 



































, 
Clerk to the Guardians. 
end SALES MANAGEMENT.—Write for | Guardians’ Offices, bab 5. ae 8.W. ot FO ee month, Plus & strictly temporary cost of living 
brochure describing our special Course of Training 128, Brook Street, Kennington, 8.H.11. aig “ one. Sowest,” | single man and +) Sat. fom nthe cone a 
for of anlimtted scope in this lacrative field.— 3rd November, 1924. G 318 | Victoria 8040-4 Cohstrong, Sowest.” | single man and 20 per cent. for marricd men. Me 
DIdBOT OE, Institute of Hngineering Salesman. | ———_________-____--________- | BOMBAY, BARODA’ & CENTRAL INDIA Malay » ates ab present payable in the Federated 
ship, 833, Oxford Road, Manchester. 2431] ADMINISTRATIVE COUNTY OF LONDON. RAILWAY COMPANY. married, for wife and childtee abe od, 
> 3 : — four persons. Oandidates, aged 37-10 years 
Ay2ginee ring Drawing.—| NORTH WHSTRRN STORM RELIEF SEWBR, | The Directors are prePeics Noveanes, P preferably have had experience: tn? ae” ‘eal 
Special Postel Course in Engineering Drafting. ee se epartment of one of the British Railways.— 
Borol eg Fee Three arheoe = the euenglane CONTRACT No. 1. enders for the Supply of Pram oi by letter, not later — one 2ith November, ci 
couree, day tuition in Office b ence, OWN AG 
teacher. dstahlished in 1296--PHEOY PITMAN. -_-) The London County Council invites Tenders, must be made on forme, copies of which, | THE COLONIBS, 4, Millbank, Westminster, SM 
M.L.Moch.E., 96, Viotoria Street, London, 8.W.1. : ‘T ‘enders forthe Construction of | with Specification, can be sttainel of these Offices quoting M/13207 at head of letter. 290 
a 9ft. Gin, Internal Diameter SEWER] payment of 20/- each (which will not be R55! FS Daas ae 
— in Cast Iron with Ooncrete Lining, of a total length | returned) The Directors do not bind themselves \ uperin tend ent of 
of about 96%5 feet, from Wlarencion Road, Kensington, | t© accept the lowest or any Tender. « ) ACCOUNTS AND 
TENDERS. to and including an outlet into the River Thames 8. G. 8. YOUNG, ANCE RKQUIRED by th CORRESEORES 
~-—-._—— | near Hammersmith Bridge, also a 6 ft. 0in. Internal Secretary. of HONG KONG for the PURT AAA Pl 
THB GREAT INDIAN PENINSULA RAILWAY | Diameter SKWER in Cast Iron with Concrete Lining} Offices: 91, Petty France, DEPARTMENT, for three veane eno P eee 
COMPANY of 48. COPTHALL AVENUE, ofa total length of about 2375 feet, from King Westminster, possible extension. Salary £300 risine 10 ane 
LONDON, E.C.2, invite Street, Hammersmith, to the Council’s pumping 5.W. 1, hte tavatiy. i y , — to £1008 
d f station at St. James Street, Hammersmith, all in 5th November, 1924. G 326} Yen oe rahabne v0 gi atieay he _ Pai 
asm . . P ’ ie xe 2 
naers for : BELFAST HARBOUR. dollar. In addition a strictly temporary pa be: 
1, VOLUTE SPRINGS... ___... Fee 2/4 
Tenders are due by Bleven a.m. on 18th November, 
1924. Tender Forms ovtainable at above address. 
Fees not returnable. G 335 
TO ENGINEERS, MACHINERY MBRCHANTS 
AND OTILBRKS., 





or Sale, by Private Bargain, 
the COMPLETE MACHINE TOOL EQUIP- 
MENT of WALLACB (Glasgow), LIMITED, 
Bugineers, Cardonald, Glasgow. 
The Machine Shop, which covers several acres, 
was letely equipped with Up-to-Date Machine 
Tools in 1920. 


Offers for the whole or part will be received by 
the Subscrihers up till Twelve o'clock Noon on Friday 
the 14th day of November, 1v24, who will supply fully 
descriptive Catalogues and Forms and Conditions 
of Tender, together with Carda to View. 


ALEXANDER MURDOOH, C.A., 
53, Bothwell Street, 
lasgow, 
JAMES WINNING, ©O.A., 
93, West George Street, 


szow, 
Liquidators. 
G 228 





24th October, 1924. 
EB&R ROBINSON & OO., LIMITED. — 
BXCELSIOR MACHINE TOOL WORKS, 
RIDDLESDEN, KBIGHLEY (Yorks.). 


(In Voluntary Liquidation.) 


r Sale by Tender as a 
Going Concern, the ASSKTS and GOODWILL 
of the above BUSIN#SS. The assets comprise 
Freehold Land and Buildings, Lathes, Drills, 
Motors and all usual accessories for carrying on the 
work of the above Firm in the making of special 
Machines for the Bo»bi 1g and Woodworking Trades, 
Letters Patent, Designs, Drawings, Patve:ns, 
Stock-in-Trade, etc., are included in and among the 
assets. 
Applications to view, and offers, to be made to the 
un-tersigned not later than the 22nd day of November, 


the Boroughs of Kensington and Hammersmith. 
The work also comprisres Flap Chambers, Penstock 
Chamber, Weir Chamber, Tumbling Bays, etc. 

Persons desiring to submit Tenders may obtain 
the Form of Tender and Contract, Specification, 
Bill of Quantities and Drawings on application on 
ad after Monday, 10th November, 1924, to the 
Chief tingineer of the Council at the Old County 
Hall, Spring Gardens, 8.W.1, upon payment of the 
sum of £10, which amount will be returnable only if 
the Tenderer shall have sent in a bona-fide Tender 
and shall not have withdrawn the same. Fu! 
particulars of the work may be obtained on personal 
application, and the contract documents may be 
inspected before the ee? of the fee. 

o Tender received by the Clerk of the Council 
after Twelve noon on 2nd December, 1924, will be 
considered. 

The Council does wot bind itself to accept the 
lowest or any Tender. 
JAMES BIRD, 
Clerk of the London County Comme 
4 











STATE BLECTRICITY COMMISSION OF 
VIOTORIA. 
Melbourne, 
Victoria 
AUSTRALIA. 
Tenders are Hereby 
Invited for the SUPPLY, DELIVBRY, 


etc,, of the following for the Yallourn 


- | Power Scheme. 


Copies of Tender Form and Specification will be 

available upon application to :— 
AGENT GENKKAL FOR VICTORIA, 
Melbourne Place, Strand, 
: London, W.C.2. 
SprorricaTion_No. rath 
SWITCHGEAR AND ACCESSORIES. 

CHar@e :— £2 2s. for the first three copies of Tender 
Form, Conditions of Contract, Specitication and 
Drawings complete. This charge will be returned 
on receipt of a co fide Tender. A fourth copy and 
any further =e will be supplied for the sum of 
10s. 64. each. This charge is not returnable, 

PRELIMINARY Deposit :—A Preliminary Deposit 
of £100 is to be lodged with Tender, 

The Speification may be inspected at the above 
mentioned office. 

The Commission does not bind itself to accept the 
lowest or any Tender. 

Tenders on prescribed form, properly endorsed and 


The BELFAST HARBOUR COMMISSIONERS are | cent. of salary. 


prepared to receive 





‘Tenders for the Erection of | £xperience in keepi 
a GOODS SHED, to be constructed mainly | ex 
of Steel and Corrugated Iron, on the Hast side of the | CR 


Candidates, 
accountants WwW. 
ing Enugiteering Contractors 
nce, by letter, stating age and 
whether married or single, to THE 
ENTS FOR THE COLONIES, $ 


allowance is at present paid, amounting to #0 ve ’ 


Dufferin Dock, Belfast, in accordance with Drawings | Millbank, London, 8.W.1, quoting at head 


which may be seen at the Office of the Harbour] application M./13206. 
Engineer, Mr. T. 8, GirBERT,. M.Inst.C.E., from | without the requisite experience to apply. 


for candidates 
Ga 





whom copies of the Specification of Works, Form of 
Tender, and any further information may be 
obtained. 

Tenders, on the special Form provided for the 
purpose, should be addressed to the undersigned, 
and must be enclosed in a sealed envelope endorsed 
“ TENDER FOR SHED, DUFFERIN OOCK,” and 
delivered not later than WEDNESDAY, the 10th 
DECEMBER, 1924. 

Alternative Tenders for Roofing the Shed with 
~ pages Asbestos Tiles in lieu of Corrugated Iron 
will be considered 


The Council invite 


pplications for the Appoint- 


ment of ENGINEERING ASSis’ANT in 


A 


COUNTY BOROUGH OF BRIGHTON, 
WATERWORKS DEPARTMENT. 
OF ENGINEERING 

SSIS T. 


The Commissioners do not bind themselves to] the Waterworks Department at a salary of £400 per 


accept the lowest or a Tender, 
. J. WATKINS, 
General Manager & Secretary. 


Harbour Office Membershi 


Belfast, 4th November, 1924. G34 





STATB ELEUTRIOITY COMMISSION OF _ | the design 
VICTORIA, buildings, 


mains, 


annum; the appointment to be for a period of three: 
years in the first instance. i 
Applicants, whv should have passed the Associate 
ip examination of the Institution of Civil 
must have considerable experience in 
and layout of modern pumping p 
service reservoirs 
préference wiil be given to candidates who have had 
a mechanical training. 
Applications, in the candidate’s handwri 
stating age, training, experience, qualifications, 
present uccupation, togetber with copies of three 


enders are f Vy 
Invited for the SUPPLY, DELIVERY | Tecent testimonials, should be forwarded to the 


ete., of the following for the Yallourn 


Coptes of Tender Form and Specification will be 
available ‘ian a —— to :— 
AGENT INERAL FOR VICTORTA, 
Melbourne Place, \ 


trand, 
LONDON, W.C. 2. 


SpxrciFication No, 25/2, 
VOLTAGE REGULATING APPARATOS. 


HARGE — 
10s. for the first two en of Tender Form, 
Conditions of Contract, and 8. ecification complete. 
This charge will be returned on receipt of a bona 

Tender. A third c py and any further copies will 
be supplied for the sum of 5s.each. This charge is 


sodemsanen, aoe = = ‘ 
Power Sch % ‘aterwor epartment,” not later than 2 
wee November, 1924 ; 
Further information as to the appointment 
be obtained from Mr. A. B, Carucarr, M.Inst, 
Waterworks Engineer, 12, Bona Street, Bri 
JAS. H. ROTHWELL, C.B.E, 


Town Hall, Brighton. 
4th November, 1924. 


” QITY OF BIRMING 
CUMMI 


ngineering Assis’ 


ghton, 


MUNICIPAL TECHNICAL SCHOOL. 
HEAD OF ENGINEERING DEPARTMENT. 


— 


‘ol By Gin 


xpe 
nK¢ 
ound e 


and Lifting 
G 313 
HAM EDUCATION 
ITKE. 


pply, b 
hy 82, 
iculars 
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STANLBY LAYCOOK, 
Bar-lay’s Bank Chambers, 
North Street, Keighley, 1925. 
Incorporated Accountant, Joint 
HARVBY RATCLIFFS, Liquidators. 
Graven Bank Chambers, 7 SE 


nmol oho magus PORT OF BRISTOL. 


Corporate Accountant, @ 287 
STATE BLEOLRICITY COMMISSION OF THREE 9TON SI'BAM CRANES FOR 
VICTORIA, GRaBBING, 
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R. LIDDELOW, Seen 
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ENGINEERING. 








octor of Works Required, 


: ed in Tunnel Construction under 
‘ papers Fesoore. State age and salary required, 
; give ull particulars of experience,—Address, 
Offices of HNGINEERING. 


Tngineers of all Nationalities 
} REQUIRED for occasional seeapisnens | tome 





ich ~Address fully, stating experience, 
OMihees of ENGINE FRING, 





Miectrical Engineering 
ASSISTANT REQUIRED, age 
serienced In. the design of all types of a.c. and d,c. 

ors and generators, prime movers, transformers, 

electro-magnets, switchboards and wire- 

transmitting gear. State Salary, age, 

nee and references.—Address, G334, Offices 

of BNGINEFRING. 


hemical-Engineer, with 
Sound commercial training, REQUIRED for 
White Lead and Lead Oxide Works, run electrically: 
=By letter (only). stating age. experienceand only 
required, to ROWE BROS, & CO., Lrp., Pall yes 


Liverpool. a 


Qales Engineer for Marine Oil 
4D Bagines—WANTED FIRST-CLASS MAN to 
fniroduce to Shipbuilders &c., Engines by one of 
the largest firms of Oil Engine anufacturers. 
State age, experience and salary required. No one 
uuless possesse;i of good seagoing knowledge of the 

ements in Marine. Internal Combustion 
Bagines and with Sales ability need apply.—Address, 





28-32, ex- 83 


OXFORD TECHNICAL : BOOKS, | \fextize to Comb out Seurt 





SWITCHGEAR FOR ELECTRIC POWER CONTROL. 
By E. Bastt WepMorE and Henry TRENCHAM, 


Cloth. Copiously illustrated. 


x 53. 
, NEERING NON-FERROUS M 


ENGI 


xii+336, 25s, net. 


ETALS AND ALLOYS. 


By Lestie Arrcntson, D.Met,, and W.R. Barcray. 


x 52. 


Cloth. 8 Plates and nnmerous charts and diagrams, 


21s. net. 


PREVENTION OF VIBRATION AND NOISE. 
By A. B. Eason, M.A., Assoc.M.Inst.C.E. 


x 5%. Cloth. Fully illustrated. 15s, net. 


THE MECHANISMS OF MACHINE TOOLS. 


By T. R. SHaw, M.I.Mech.E. 


114 x9. Cloth. Over 430 illustrations. P 


. xii +352. 42s. net, 


VARNISHES AND THEIR COMPONENTS. 
By R. S. Morrett, M.A., Ph.D., F.L.C, 


x5§. Cloth. Illustrated. 
ODERN ELECTRO-PLATING, 


. xii+362. 25s. net. 


By W. E. Huaues, M.A. (Cantab.), D.I.C. (Lond,). 


~! 
10 xX 63. Cloth. Photo-micrographs (18 Plates). 


16s. net, 


Write for new complete list of books on Science and Technology: 





HUMPHREY MILFORD, oxford University Press, 


Amen House, Warwick Square, London, E.C. 4, 














$500, Offices of ENGINEERING, 
a ——— 
Re- 


T)raughtsman (Young 
VJ aQvuikep London, with g general 
Bagineering experience and able to do ordinary 





gleulations. Knowledge of Hauling Gears and 
Winches helpful, state age, exper’ence and salary 
fequired.—Address, G 323, Offices of HNGINEERING. 


SHREWSBURY. 





Js and Tool Draughtsman 
WANTED. 


Must be first-class man with 
works and !).0. experience, and with experience in 
Mesigaing Jigs to give maximum efficiency. Only 
eam with these qualitications need apply.— 

, G 337, Offices of En GINEERING. 





Required, the Services of a 
DRAUGHTSMAN experienced in the design, 
wrangement and detail of Ca:e Sugar Factory 
Curing Plant Only applicatious from men having 
expert knowledge of modern practice will be con- 
tidered.—Address, G 221, Offices of ENGINEERING. 


ne or Two First-class 
MECHANICAL DRAUGHTSMEN- RBE- 
QUIRED for country district in Yorkshire, must 
fave good references, energy and initiative, 
preferably used to light work.—Address, @ 281, 
Offices of ENGINEERING. 


Hed Draughtsman Wanted 


forlancashire. Heavy general engineering. 

PB modernize design. State special lines and 

dicate salary.—Address, @ 279, Offices 
ENGINEERING. 


Hixperienced Draughtsmen 
REQUIRED, accustomed to Aeroplane Work. 


“Address, stating full particulars, salary required 
tic,, G 288, Offices of ENGINEFRING, — : 


anted Senior Draughtsman 
7¥ with knowledge Chassis woik, salary £5, 
JUNIOR DRAUGHTSMAN for detailing 


Whassis Parts, salary £310s.—Address, .: 301, Offices 
ENGINEERING. 








of 











Xperienced Draughtsman 
KEQUIRED for London Offive, with good 
ound experience in designing all kinds of Cranes 

A Lifting Apparatus. Must be quick and accurate, 
Fapely, by letter, to RANSOMES & RAPIMR, 
m., 42, Victoria Street, S.W.1, giving full 
culars of education, training, experience and 
milary required, G 306 


raughtsman 


having 





Required, 
recent experience in design of 
biel two and three stage compressors.— ply, 
ng age, career and salary required, : 
LL & CO., Lrp., Ranelagh Works, aeraen 
330 


RI 





2 Required by the Govern- 

es iNT of NIGER 

_ WORKS DEPARTMENT we oe OS EIO 
UGHTSMAN (M/13205) Salary £400, rising 


AROHITECT (M/18204), $2 4 . rising 


to £8.0a . 
fs beth cases candidates must be gen the age 
und 35, with experience of hospital and general 
: _r and preterably A.R.I.B.A. In the 
; ; Draughtsman, candidates must also 
To g00d experience of quantities, The period 
eis gage rcents is for two tours of not less than 
: months’ service, Free e and quarters 
" ee leave on full pay. Outfit allowance of 
ing ete Pointment.—Apply at once by letter, 
age, qualifications end experience, and 
B clearly the reference number of the t 
©THE CROWN AGENTS FOR THE 

> 4, Millbank, Westminster, 8.W, 1. 


: ; ° Re. G 292 
2 T emporary Civil Engi- 
A NSERING DRAUGHTSMAN 
REO IRED with practical experience in 
Bligh of stra .. <. Works, land surveying, and the 
- 8 Fucturesin steel and reinforced concrete. 
aad Salary 48s, per bea ce Civil Service 
"a 4 & pre €nt total of 7¥s. 3d. per week. 
. SAUGHTSMAN with knowledge of 
ied moti, Ssruction, Land surve’ ingand levelling, 
ey matical trainin desirable. Commencing 
Seen ow yl eek pl vil Service Bonus, giving 
WO Execs) 79d: pet week. Preference will be 
is “service men, App » givinga 
e eeepantes iby go ee of recent testimot 
4 tBR, HM. Doekvee Bee ae CiviL 








JUST PUBLISHED. 


RoyaL 8vo. xx + 304 
Price 25s. Net (Post FREE, 25s, 9d. H 








Fatigue of Metals 


By H. J. GOUGH, M.B.B., B Sc. sae 3 
This work contains, under a single cover, practically all the available information 
with regard to its subject, including accounts of the most recent researches, 


PaGeEs, with Numerous DraGRaMs, ILLUSTRATIONS AND TABLES. 
OME; 26s, ABROAD) 


Circular giving full list of Contents post free from the Publishers— 


SCOTT, GREENWOOD & SON, 


2423 











Cash with Order. 
1779 


8, Broadwa: sadgute 
London. B.C. : 
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Wanted, Immediately, One 


SENIOR DRAUGHTSMAN and TWU 
JUNIORS for Constructional Engineeer’s Office in 
S.W. London. Senior must be well up in design- 
ing and thoroughly capable of taking complete 
charge of Contracts. Juniors, age 18-24, must 
be good detailers and capable of taking out 
quantities for estimating.—Address, stating age. 
experience, salary required,'etc,, G 307, Offices of 
ENGINEERING. 








eee 


SITUATIONS WANTED. 


ngineer, Outside Manager, 
Superintendent, B.O.T. Certificate, good sea 
service, Chief, Guarantee, 12 years’ Fitting out 
Steamers, Repairs. Oil Fuel, etc. Sound practical 
training. ires new Appointment, — Address, 
G 237, Offices of Ex@tnEERING, 


Mechanical and_ Electrical 


ENGINEER (82), recently returned frum 
engagement Dutch hast Indies and Far East; 
thoroughly conversant with design and erection 
cor st ructional steelwork, oil storage tanks, erection 








ppointments Board 


of the 
IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY 
Including : 
Royal College of Science, 
— ye md Mines, poe 
ty and Guilds (Engineering) Col: " 
SOUTH KENSINGTON. SW.Te 
EMPLOYERS desirous of obtaining the Services 
of young Metallurgical Engineers who have been 
trained at the Royal School of Mines, are RE 
QUESTEL to COMMUNICATE with the SECRE- 
TARY of the above Board. The Training, which 
extends over four years, includes Smelting and 
Refining, Electre - Metallurgy, Metallurgical 
Analysis, Metallography, Pyrometry, the Mech- 
anical and Thermal! Treatment of Metalsand Alloys, 
and Mechanical Testing. F 805 


5 : eons 
‘ngineers’ Publicity Manager 
4 SEEKS APPOINTMENT, Advertising, Cata- 
logue compiling, press notices, brochures, bigh-class 
illustrations. xpert technical pho’ yher. 
Practical knowledge of hydraulic and electrical 
machinery’ (tncluding electro-deposition metals), 
printing machinery, scientific apparatus. Corres- 
pondence invited from Engineers and Manufac- 
turers.—Address, G 332, Offires of ENGINEERING, 


esident Engineer or Con- 

tractors’ Agent, POSITION WANTED as, 

Tunnels, Bridges, ks.—Address, G 245, Offices of 
ENGINXERING. 











EK gineer-Salesman Desires 
Appointment, many years’ experience with 
firm of world wide reputation, highest qualifications, 
successful record and first class references.—Address, 


G 319, Offices of ENGINFERING. : 
A Minst.C.E. (34), B.A. 
e Cantab, Practical experience mining 


machinery and power transmission, now in charge 
section of sales office of highly organized speckle 
manufacturers, Ambitious, DESIRES CHANGK. 
—Adaress, + 278, Offices of ENGINEERING. 


aval Officer Ret., age 48, 
strong, active, DESIRES post Engineering, 
Secretarial, Travelling, or POSITION of TRUST; 
at bome or abroad.—Address, G327, Offices of 
ENGINEERING. ; 


Eyagineer Wishes to Improve 
Position, Diploma of Engineering, German 
University. Several years Research work and 
eg experience in Water Turbines and Water 
‘ower Plants.. Expert in Heat economy with 
commercial experience in steam accumulators. 
Steam power plants and Heat economy 
apparatus.—Address, G 328. Uffices of ENGINEERING. 


E22 Designer Draughts- 
machinery. 











31), Crush G Screening 
a pone Bn a a Speciality. Estim- 
8 progressive position.— 

269, Offices of Exe: 





and e of steam, gas, oi] engines, D.C. 
ower plants, large filtration and pumping schemes, 
ay-out and erection of plant for rubter, tea, copra, 
sisal factories, colliery plant, &c., DESIRES 
P. SITION, at home or abroad. Hxcellent. refer- 
ences; speaks Dutch and Malay, Good organiser 
and salesman. Ex-service man.—Address, G 294, 
Offices of ENGINEERING. 





raughtsman-Designer, First- 

class. age 32, Desires Permanency, Steam and 

Klectric Winders. Haulages, Pumps and general 
work —Address, G 312, Uffices of EGINFERING 


Praughtsman (33), Capable of 


Designing, Estimating, preparation of 
Constructional Drawings and Arrangements for all 
typesof Passenger and Cargo Vessels. Tugs, etc. 
Good practical experience. Held responsible 
positions. Excellent. References, moderate salary, 
disengaged.—Address, G 315, Offices of ENGINEFRING. 








WORK WANTED. 


Kirkaldy, Limited. 


J. WORKS: 


We are organised to uce casti 
to 3 tons. Cast-iron, joe ely an 
Coils of every description, Stee) and 
Copper Sheet Metal Work. Over 40 years’ expert- 
ence is at your service. Send your enquiries along 
——————— — 
WANTED, &c. 


[»fuential Well - connected 


South Wales. Firm of Manufacturers’ Agents, 
are desirous of obtaining further agencies in elec- 
trical plant and machinery. — Address, in first 
instance, in confidence, 289, Offices of 
ENGINEERING, 





from 2 Ibs. 
Non-ferrous 








aud Wool from Dyed Goat Skins WANTED. 
Urgent. Right price for quick effective 
methed.—Write BUX 31, SELLS Advertising Uffices, 
Fieet Street, H.C.4. G 310 


Marine Roiler, Scotch Type, 


New, about 1300 squere feet heating suriace,; 
diameter not exc-eding 11 ft. 6 in., jean ty | feet, 
working pressure 160 pounds.—Address, INK, 
Wo. Porteous & Co., Glasgow. G 309 


anted, Second-hand Cold 


¥ 
W Strip MILL, Strong design, width of rolls 
immaterial between, say, 3in. and 8 in.—Address, 
G 402, Offices of ENGINEERING. 


Pelt-Fasteners, All Makes.— 

WANTED price and particulars -EDWARD 
V. HASLAM, 26, Collingwood St., Newcastle-on- 
Tyne. Tel.: 3634, Tely,: Bvhaslam. G21 














anted, Steam Cranes, 

Electric Cranes and Steam Grabs on cater- 

pillar tracks, of various powers, aJso Compressors, 
motor-driven and separate. 

PRIEUR, 8, Rue ae dt. Quentin, Paris, G 252 





W anted, the Following 
Second-hand MOULDING BUXES for 
Steel Foundry Work. 
12tops, 12 middlesand 12 bottoms ¢ ft. 3in. dia, inside. 
2, 2 1 pe Seay 

» #.3in. ,, o 

ny Sft.Oin. yy - 
19. es) WKS Ie Ee 
—Address, giving particularsand prices,G 316, Offices 
of ENGINEERING. 





PATENT AGENTS. 








atents and Trademarks.— 
Patent your Inventions, Trademark your ppate- 
Advice, handbook and cons. free.—B,. T. KING, 
0.1,M.B. (Regd. Pat. Agent, G.B., U.S.A. and Can,), 
146a, Queen Victoria Street, E.0.4. 38 yrs, refs, 
*Phone; 682 Central for full information. 1209 





en 


PARTNERSHIPS. 





A IF YOU ARB SEEKING ‘ 
artner or artnership 
P to Buy te a 5 


or wish 
BUSINESS on WORK 
Write :— 


heatley K irk, Prce&Co, 
46, Watling Street, LONDON, B.C. 4. 
KsTABLISHED OVER Srventy Years. 1875 


Saat 
eee 








FOR SALE. 





‘ y . 
o Boiler Buyers.— porch none. 
Field Tube Air Receivers 4 Feed-water Heaters. 

—GraxTeaM Bortes & Crank Oo,, Lp.. Grantham. 





| 7 

or Sale, Four No. 4 Warner 
amd Swasey CAPSTANS, complete with 
Equimpent. Turret self-art. One 24 in, Butler 
Shaping Ma hine. Two No 2Kempsmith Universal 
Millers, with equipment. Two Chur ‘hill Universal 
Grinders, with equijment. One 4 in. Co'umbia 
Shaying Machi:e, To be seen at 4a, CHAPKL 
SCREET, Bigware Road, N W.1. G 305 


Rebuilt Vertical Log Band 
MILL, 12in. Pulleys with ail-steel Log 
Carriage and Patent Feed, by Allis Chalmers, also 
Verticnl Log Frames, 30in. and 36in. sizes.- For 
particulars of these and other Sawmnll and Wood- 
working Machines apply to JOHN PICKLES anp 
SON (hNGINEERS), Lrp., Hebden Bridge, G 303 


(wrude Oil Engine, 70 B.HP. 


Vertical Semi-Viesel by Petters. Standard 
esign. 
HARRY H. GARDAM & OO,, Limrrep, oeneet, 











} | igh -class Power Plant. 

ery little used, 3000 K W., #000 r.p.m. Turbo 
Alternator and Surface Condensing Plant complete, 
Modern design. High efficiency. Immediate de- 
livery. Makers’ Maintenance Guarantee. Apply, 
J. GOLDER & Ct, Kngineering Speciatists, 
10/14, Broad Stréet Avenue, London, K.0,2, G3zo 





Filectric Lifts, Cranes, etc.— 


Established London Engineers desire to push 
on behalf of good makers,—Address, G 325, 
of ENGINEERING, 


Production Engineer Offers 


Manufacturers’ Designs of utility Machine 
Tool, wide field in light shops, garages, etc. Would 
consider exeeutive position suitable concern and/or 


lity. Arrangement prints one guinea, return- 
able Addvens. © 304, (lices of Brotrr entra. 


rhe Proprietors of Patent No. 
I 


156106, for * ret in or relating to 
ion 


ces 








nternal-Combust nm ” are DESIROUS of 
ENTSKING into ARKANGEMKNTS by way of 
licence and enon: on a 2 meal ec me Fee 
jarpose of ex ting same a ensuring its fu 

Serclopeaas and eastirsl working in this poantry, 
—Address all communications in first instance to 
ee LaKE . Seater br ey 
Agents, thampton Buildings, Ohancery Lane 
Tendon, W @ 296 





WHEN YOU BUY 


Gecond -hand M achine Tools 


“GUARANTEED” MACHINES 
re-condi ioned ina Machine Tool Shop by skilled 
mecha ics = 

We have a Large Selected Stock at 
o. 93 

“ Bargain 

prices, comprising :— 
Lathes 


why not bu 


Gear- 
Cutting 
Planing 
Grindin Shaping 
Ask for Surplus List No. 12, 


Alired Herbert L‘4- 


COVENTRY. Wires: 
Lathe, Coventry, 
G wi 


Slottin, 
and . 


Borl 
Machines 


Phone: 
860 (8 lines). 





For Sale continued om page 4. 
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ENGINEERING. 








‘HP, Horizontal Cross 

Coupled Drop Val Steam En > 

in inimoter by 36 in. stroke, 80 eee 

450 HP. Horizontal Cross Compound Drop Valve 
Steam Engine, by Marshall. 

140 HP t Super Heater Steam Engine and 


Beiler with ace es. 
Engine, by Marshall, Cylinder 


Cylinder 


easori: 
Horizoatal Steam 
13 in, diameter by 27 in, stroke. 
Babcock & Wilcox Land type Boiler, 40 tubes, new 
1910, 160 lbs. w.p, 
i 20 N.HP. Loco type Boiler, by Robey, new 1913, 


20 Ibs, w.p. 
Cornish Boller 20 ft. by 6ft., 100 lbs. w.p. G2 
HARRY H. GARDAM & OO., Luurrep, Staines. 





(joven Engine Works, 


GLASGOW. 


FOR SALE 
IN WHOLE OR PLOTS. 


GROUND extendi to 42,672 square 
yards, and BUILDINGS thereon of Engine 
and Boiler Shops (lately belonging to 
Mesers. DunsmMUIR & JACKSON, td.), 
equipped with Overhead Travelling Cranes 
up to 60 tons. 

For particulars apply— 
PWEARING t Warrin, 


Writers, 
180, Hope Street, Glasgow. 


2346 





’ 
[ronfounders and Structural 
ENGINBERS' BUSINESS FOR SALE BY 
PRIVATE BARGAIN. 

The SUBSCRIBERS are prepared to receive 
OFFBRS as a GOING CONCERN, for the old 
established business (includin GOODWILL, 
GROUND, BUILDINGS, PLANT, MACHINBRY, 
STOCKS, etc.) carried on b 
JAMES ALLEN SENIOR & SON, LIMITED 

(in Liquidation), 
at ELMBANK FOUNDRY and LAMBHILL IRON 
WORKS, GLASGOW. 

The ELMBANK FOUNDRY which is situated 
in POSSIL ROAD, GLASGOW, covers an area of 
fully four acres and contains Moulding, Dressing 
and Fitting Shops, Pattern Stores and Warehouses. 
The FOUNDRY is capable of a large output of 
Rainwater Pipes, Gutters, Soil Pipes, etc., in 
addition to Ornamental Ironwork and jobbing 


work. 

The LAMBHILL IRON WORKS cover an area of 
over l0 acres. These WORKS are well equipped with 
modern machinery and tools, the layout being on the 
most up-to-date lines for the economical production 
of all classes of constructional steelwork. 

The LAMBHILL PLANT includes one 15 ton 
a two 5 ton Overhead Electris Cranes, 
neering, Cropping, Punching, Shearing, 
Planing and Sawing Machines, as well as several 
Batteries of up-to-date Drills, Plate Rolls and 
Pneumatic Rivetting Plant. 

Both Works are conveniently situated 
transport facilities. 

In addition to an old-established Home Trade 
the Company has valuable Export connections, 

The WOKKS mary be viewed by arrangement 
with the Subscribers. Offers, which may be for each 
business separately, must be lodged with the 
Subscribers not later than Friday, 5th December, 
1924, at Twelve o'clock Noon. 

Further particulars can be obtained on application 


LYALL K. NTOOR oS } Joint Liquidators. 


for 


T. L, McLINTOCK 
190, West George Street, 


srd.ftovemben 18, 
Mechinery, Plant, &c. 


Set of Realy, New HORIZONTAL THREE 
pat any LI, ert PUMPS, 4 in. rams, 12in. 
stroke . working pressure, driven by 130 
HP. Motor. by mara 4 

Set of HORIZONTAL THREE THROW 
geen be Kee 3} in. rams, 12 in, spake, 
atee nders, workin essure 1500 Ibs., b 
Hy. Berry 200, Lia. 8 ae 

Set of VERTICAL TWO THROW BELT DRIVEN 
HYDRAULIC PUMPS, 1} in. rams, 4 in. stroke, 
working pressure 1500 lbs. by Hy. Berry & Co., Ltd. 

Nearly New 100 tons HYDRAULIC PRHSS, 4 
column type, 16 in, ram, about 3 ft stroke, working 
pressure 1500 Ibs., by J. Shaw & Sons. 

SIX LANCASHIRB BOILERS, 30 ft. by 8 ft., 
reinsure 150 Ibs. pressure. 

TWO CORNISH BOILERS, 28 ft by 6 ft. diameter, 
ereinsure 90 lbs. pressure, 

LOCO TYPE BOILER, barrel % ft. 7 in, longb 
3 ft, diameter, reinsure 80 lbs. pressure. Bik 


SEVERAL HUNDREDS OF TANKS, rect 1 
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Proprietor of Letters 


he 
T Patent No. 138104, relating to ‘Improvements 
in Methods for Drying. Baking, Roastingand Cookin 
Organic Substances,” DESIRES to DISPOS 
of his PATENT, or to grant licences to interested 
parties on reasonable terms, for the purpose of 
exploiting the same and ensuring its full commercial 
development and practical working in this country. 
Enquiries to be addressed to 
CRUIKSHANK & FAIRWEATHER. 
65-66, Chancery Lane, London, W.C.2. G 283 


[ihe Proprietors of Letters 


Patent No. 120090, relating to 
“IMPROVEMENTS IN 
DRILLING MACHINES,’ 
and No, 112789 relating to 
“IMPROVEMENTS IN 
SCREW CUTTING TAPS,” 
DESIRE to 





. 
DISPOSE of their PATENTS, 
or to grant licences to interested parties on 
reasonable terms, for the purpose of exploiting the 
same and ensuring their full commercial develop- 
ment and practical working in this country. 
Enquiries to be addressed to 
CRUIKSHANK and FAIRWEATHER, 
65-66, Chancery Lane, 
London, W.C. 2. 
G 285 





fo Sale, Steam 

(Cornish Type), plete with rg 

excellent condition, size 15 ft. by 5 ft. diameter 

(1400 Ibs. evaporation). Insured 70 lbs. working 
ure. inpten under working conditions.— 

$pply. MORTON, 15, Gt. James St., penton Oe 








bY 1 
r Disposal, Two Babcock 
and Wilcox WASTE HEAT BOILERS, complete 
with Superheaters and Hopkinson Fittings ; 
Boiler Heating Surface 2464 square feet. 
Superheater 310 square feet. 
Working pressure 200 lbs. Equal to new, and 
have not been pressed to more than 5v lbs. fur very 
short period.—Addrees, G280. Offices of ENGINEFRING. 


the Proprietor of Letters 
Patent No. 159200, relating to ‘‘ Improvements 
in Lifting Trucks,” DES{RES to DISPOSE of his 
PATENT, or to grant licences to interested plotting 





on reasonable terms, for the purpose of exploiting 
the same and ensuring its full commercial dev<lop- 
ment and practical working in this country. 
Enquiries to be addressed to 
CRUIKSHANK & FAIRWEATHER, 
65-66. Chancery Lane, 


London, W.C.2. G284 








JOHN OAKEYéSONS,L. 


GENUINE EMERY, 
EMERY CLOTH, 
Hollington Mls, GLASS & FLINT PAPERS, 


WESTMINSTER BRIDGE ROAD, 


LONDON, S.E.1. BLACK LEAD, &c. = 
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TIME RECORDERS 


ENGLISH MADE: 


AZ.E, DESCRIPTIONS. 


WATCHMAN’S TELL-TALE CLOCKS, 
CHECK THE ROUNDS OF YOUR 
WATCHMEN AND PATROLMEN. 


SEND FOR LIST, 


LLEWELLAN’S MACHINE CO., 
BRISTOL, ENGLAND. 


in’ 
onty 


EMERY WHEELS 
For all Purposes. 


ser tT aE DuOr’ tonche you 
“THE DROP FORG by the 
of the Associa Drop 
Stampers, Full of data and 


























TRIUMPH STOKER, Lrto., 
KiIRKSTALL Roao, LEEDS. 





“TRIUMPH” STOKERS 


Simple — Strong — Upkeep low. 
Highest Efficiency—Smokeless. 

















and circular, 10 gallons capacity upwards. ‘ 
ip ear er ee 
ales; UOT, OR, Tes orm 
ofTSEtAL, BBE Axo pgrats omar 
oft oagAPOR, AIP, Eopany, 1000, 
efhiTokARIGR $20, BURBARD™ L000, 
SAPAuoay oc ATOOr MACE 
t 


T™ W. Wwe L 


ALBION WORKS, SHEFFIELD. 


d, 
2433 





... “BUFFALO” INJECTOR 


seston 
Bebe Temperature, Phone, Londen. 


GREEN & BOULDING Lid. 


162a, Dalston Lane, London, E.8. 


Lifts 24 ft. 


TAKES HOT WATER. 


Hiustrated Catalegue with pricesand full particulars 
of both classes of Injectors and Tripp’s Metallic 
Packing on application. 0 942 





N ew Marine Encineg 
“Stock FOR IMMEDIATE DRLIy 
subject to being unsold. a. 

C.S8.0. 8$in. and 15in. by 10hin. i00 1B 
¥r.p.m., 100 Ibs, w.p. 

C.S.C, 9$in. and 20in. by 15in., 175 I, 
r.p.m., 140 Ibe. “s 

. SISSON & CO., LTD., 

Elmbridge Road, Glouce:*-r, 





s Va" ss 
wners’ Patent 200477 © 
Constructing Mechanical Setting of Sb 

Brick Clamps, WISH to GET INTO TOUG 
Constructors or Brick Makers in view of SAT 
Licences in England and Colonies,— or partion! 
apply to ZIEGLER FRERES, Constry 
unkergue, Fiance. 


N w 7% ton Electric Caps 
by Stothert & Pitt, maximum test 61d top 
220 volts D.C, Complete with Snatch Blocks, $t 
ing and Switch Gear, Girder and Stee! Kod Anche 
etc. Also TWO ELECTRIC CHNTRIBDE 
FUMPS, one 300 Hons per minute 150 ft, fhe 
a er ons per minute 47 t 
Both new. a40volteD.0. | 
HARRY H.GARDAM & Co., Limite, Staines, 





Hyagineering Works for § 
at Bredbury, nr. Stockport. All shops 
o— floor, comprising Foundry, Machine’ 

recting Shops, etc. Electrically equipped, 
Offices. Adjoin Railway Station and Goods . 
Main road frontage, trams pass door, Groundj 
about 1% acres, ‘a 

Enquiries to: HENRY SIMON, Lrp., 20, Mi 
Street, Manchester. 
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AUCTION SALES. 


W beatley Kirk, Price & 


(Established 1850) 
Auctioneers 


AND VALUERS OF t 
ENGINEERING WORKS, PLANT AND 890) 
46, WATLING STREET, LONDON, E.0.4 


16, ALBERT SQ., 26, COLLINGWOOD 
MANCHESTER. NEWCASTLE-ON- TYNES 
Telephones & Telegrams at each Address, * 


«. AB 


Bet 
BY DIRECTION OF THE GEORGE COH 
AND ARMSTRONG DISPOSAL CORPORATIO 


C.S.D. 298, iz 
H.M. FACTORY, PEMBREY, SOUTH WAL 
IMPORTANT SALE OF 


PLANT AND MACHINERY 


including :— : 

COAL-HANDLING PLANT, by Fraser & Chal 
including 12-ton Wagon Tippler, 14, 10 and 5B 
Motors; KLEVATOR, 57 ft., 5} in. centres, 18 
Belt Conveyor, 213 ft. long, with Steel Fram 
Platforms and Gangways ; Starting Panels uj 

HP., and other Klectrical Plant and Fitt 
Telephones; OC.I. Feeder Pillars up to 7 ft. 
by 4it. by 2ft.; Griffin Gold Leaf Ele 
Panels, Potentiometer; Whipple Temperai 
Indicator; A DENNIS STEAM OPERATED 
SUCTION PLANT; two Musgrave forced-lu 
tion Engines; ACETONE RECTIFYING PLA 
with two Brass Reflex Condensers, four lead 
Feed and Run-off Tanks, six Steel Blending, 
and Storage Tanks, two Copper Stills, with © 
Condensers, Preheaters and Sampling App 
and three 1jin. Pumps; ETHER PLANT, 
Copper Cooler, three lead-lined Stills; 16 8 
Feed ¢ and Storage Tanks up to 61,000 gallons @ 
ity; Air Receivers ; six 3-throw Plunger, D 
Steam and other Pumps; three Alcohol 
Storage Tanks; a 3-UNIT COTTON TE 
PLANT; HYDRAULIC ACCUMULATOR, 
Ram, 15 ft. Stroke ;S. & 8.C. Lathes: RAM 
DRILLING MACHINES; Circular Saw Bene 
5-cwt. Steam Hammer; Priestman’s Grab; 
Turbo Gas Blowers; 31 Incorporating Machit 
14 CENTRIFUGAL DRYERS, Basket 5 ft. diame 
by 18in. deep; Steam-driven Hydro Ex 
14 Transveyors ; CRANKS, LIFTIN APPLI vi 
ete., 2-ton Electric Jib Crane ; 10-cwt. Hand { 
Chain Blocks; Loco Jacks; FIVE 20-TUN iG 
ING MACHINES; 62 Weighing Machines mp 
20 ewt. ; Timber Sheds; B ILDKRS MATER 
including 210 Doors 7 ft, by 2 {t.6ine., and 9 
Furniture ; Windows; Glass ; 30,000 running 
Deal and Yellow Pine, 34 ins. by 1} ins. up 
by 2ins.and 9 ins. by 1} ins. ; 11,500 square # 
Bitch Pine, 6$ins, to 19 ins. by i, ims; & 
running feet of Deal Joists and Planks, 4 
2 ins. to 7 ins. by sins. ; Cast-iron half-roundG 
280 Timber Roof Sections from 9 ft. 6 ins. DYE 
to 91 ft. Zins. by 8 ft.; Timber Storage 
Cupboards; Benches; 3c00 feet of Ru 3 
Canvas Hose; G.M. neal Stand 1 
Hydrant Stands; Fire Extinguishers ane 
Stoel Structural Work; PIPING AND P 
FITTINGS up to 22 in. dis.; Pulleysos 
Shafting ; Smiths’ Tools, 94 various Vices, N 
Rivets, Bolts and Nuts; Dey Times 0 
Grea-ed and Waterproof Packing Paver; CA 
EQUIPMENT, including Double ( oking 
and Stoves; Steam-heated Ovens © d 
Stoneware; Tant-iron; 4-in. * 
Meter; 10 tous Concrete Slabs; 
Gaines Extractors ; Hot Water H 
Furniture; Telegraph Poles, 20 { 
Poles up to 33 ft. by 15 ins. diameter, 
and quadruple by Steel Channels up‘: 
8 ft. by Gins. by 3 ins., etc., etc., 


2j ohn M. Leeder 
WILL SELL BY AUC!: 
on the Premises 
On Wepwespay, NOVEMBER 
and following days, 
at ELEVE} _ of 
On View Seven days prior to Sale by vs"? 
to be obtained ye pO BORG 8 ( 
ARMSTRONG 
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LITERATURE. 


4 oe 
- The Natural History of Crystals, A. E. H. Turron, 
D.Sc., M.A., F.R.S. Illustrated. Kegan Paul, Trench, 
Trubner and Co., Limited, London and New York. 
re 1924. [Price 15s. net.] 

| Tax author of this work reminds us that in 1911, he 
_ published a volume with a similar title and of simi- 
; lar purpose, presenting an account of some of the 


B 


| more important properties of crystals, geometrical, 


| optical, and technical. The present volume has 
E wn out of its predecessor, but since those 
| days the outlook has broadened. The science 
» of the atom has been born and has developed 
a vigorous growth, that dwarfs all recent claimants 
for public favour. The power of this newcomer to 
' combine and to harmonise a host of intricate and 
" baffling details seems illimitable and makes it one 
| of the most beautiful conceptions of modern times. 
_ The atom invites us to pursue a new line of study, 
by substituting the individual for the aggregate. 
_ The chemist is familiar with the atom in the mass, 
but simply as a convenient unit, not dreaming of the 
energy within its tiny compass or the mechanism 
hidden in its minute girth. He has weighed it and 
tested it in various combinations and by various 
methods. He knows the proportions in which atoms 
combine with other atoms, and the conditions in 
which they refuse, but of the manner in which the 
individual atom worked he was ignorant. Till the 
science, or the romance, of radio-activity opened 
new avenues for investigation, this key to so many 
enigmas, was unsuspected. Now the services of this 
atom that has never been seen and never will be 
seen in the ordinary sense of the word, are requisi- 
tioned in every direction with feverish anxiety and 
perhaps in no branch of science more eagerly than 
in crystallography. 

The science of crystallography has much to 
attract students, for it teaches how matter is 
formed and enables us to penetrate the details of its 
underlying structure, yet its many fascinations have 
been treated slightingly. Will this new interest of 
the atom offering a wider outlook have the power 
to attract greater attention and bring a larger 
number of workers on the field ? Hitherto progress 
has been per saltwm rather than uniform. Able 
teachers have exercised a personal influence and 
won short-lived success, but continuity has not been 
a marked feature in the history of the science. 
Dr. Tutton recognises that where development has 
been most manifest, success has been due to the 
energy of a small number of investigators, who 
have carried on researches in the true spirit of 
amateurs. He now hopes that the brilliant successes 
that have been achieved and the possession of more 
powerful means of experimental attack will attract 
new recruits to this science, which stands in such 
close relation to physics and chemistry, giving 
valuable assistance to both. It is with the view of 
increasing the number of students that he has 
prepared this work, which in many ways may be 
regarded as an introduction to his larger treatise 
“Crystals and practical Crystal Measurement,’ 
which we reviewed two years ago (vol. cxiv, page 21). 
We hope he may not be disappointed, but it is safe 
to say that crystallography has suffered from the 
want of elementary text-books, designed to make the 
path easy to the beginner. This is another way of 
saying that there is no class to be catered for and 
that there is no demand for such books, for if any 
large body of chemists or physicists were disposed 
to take up the subject, the necessary writers would 
be forthcoming. The author attributes some of the 
indifference to the controversies that marked the 
teaching of such rival schools as those of Haiiy and 
Mitscherlich, for controversies always imply distrust 
and uncertainty ; lack of confidence has doubtless 
acted as a restraint. 

Unquestionably there is much to discourage the 
student who attempts to master the theory, and 
We cannot say that the author has exerted himself 
to smooth the way of the neophyte. The vocabu- 
lary is unfamiliar and forbidding, and this, the 
itroduction of an excellent glossary endeavours to 
temedy. Professor Miller’s method of labelling and 
_ distinguishing thé various faces by a symbol 

involving the three axial ratios has much to recom- 
Mend it to the expert, and is a triumph of ingenuity, 





but to the beginner it is perplexing and involves 
considerable strain. The fourteen space lattices of 
Bravais representing the possible arrangements of the 
grosser structural units in the crystal are a monument 
to his genius, but one would hardly grow enthusiastic 
over the geometry involved. Similarly the labours 
of Sohncke, that led to the discrimination and 


description of 65 regular point systems, or the 


homogeneous assemblage of points symmetrically 
and identically arranged about axes of symmetry, are 
not readily apprehended, though they may appeal to 
the initiated as establishing a satisfactory geometric 
theory of the homogeneous partitioning of space. 

A difficulty of another kind faces the student 
when he begins to handle and study crystals. The 
great diversity of habit exhibited by crystals of the 
same substance seems at utter variance with the 
views he has acquired from the work of Haiiy, who 
maintained the great law of the constancy of the 
angles of the crystals derived from the same source. 
Confronted with the rhombs of Iceland spar, with 
the scalenohedral dog-tooth spar, and with the 
long prismatic form of calespar, terminated by 
rhombohedra, how is he to credit the statement that 
the angles between corresponding faces are always 
exactly the same. The author meets the difficulty 
fairly, as an experienced teacher would, but it is not 
easy to inspire confidence in the tyro till very con- 
siderable advance has been made in the science, and 
he has become familiar with the vagaries that 
growing crystals can assume owing to accidental 
conditions, occasioning unequal development of the 
various types of face. Crystals produced under 
known and controlled conditions do not exhibit such 
wild freaks, and in passing it should be said, that no 
one has done more than the author to place in the 
hands of students, both the instrumental means 
capable of giving accurate measurements, or to 
perfect the devices for procuring measurable crystals. 

Much that was conjectured or accepted with 
hesitation has disappeared with the greater accuracy 
introduced. Further confirmation of accepted 
theories was perhaps not really needed, but it is 
nevertheless welcome. Dr. Tutton seems relieved 
that new methods of investigation have given to 
working hypotheses a more solid foundation, and 
that the laboriously constructed edifice, reared on 
the investigation of the external forms of crystals 
and their optical properties, has stood the most 
rigorous test without exhibiting weakness in any 
essential particular. Some of the ornamental 
excresences attached to the main building have failed 
to withstand the strain, but the solid workmanship 
of many architects remains uninjured. 

Prof. Laue of Munich started the research into the 
infinitely minute that has proved so fructiferous. 
To him we owe the suggestion that the extremely 
short X-rays might be capable of reflection by 
the planes of atoms within the crystal. Dr. Tutton 
has devoted no small portion of this work to ex- 
plaining how the theory and known properties of the 
atom bear on the chemistry and physics of the 
crystal. It is a fascinating study presented in a 
very informing manner, and what a marvellous tale 
he unfolds. The main fact that just as a prism or 
diffraction grating makes known the constitution of 
white light, so every crystal enables us to see the 
most primitive grouping of atoms, and on the other 
hand, affords a direct revelation of its symmetry, 
has become generally known; but here are brought 
before us the groupings of the atoms in the diamond, 
the character of the displacement that converts the 
diamond into graphite, or the symmetrical groupings 
of the atoms in the structure of ice. The mechanism 
is everywhere seen in operation. 

The scheme of enantiomorphism is put very clearly 
and the illustration of the principle exhibited 
most interestingly in certain types. The weird be- 
haviour of tartaric acid, whose early history puzzled 
Biot and carries us back to the work of Pasteur, has 
perhaps still some secrets to reveal, for besides the 
curious structure of dextro- and levo-crystals of the 
acid, we learn that the spores of Pencillium glaucum 
have a marked preference for the dextro variety, 
leaving the levo variety unattacked till the dextro 
has disappeared. Dr. Tutton records the fact but 
offers no explafation. The puzzle is “ why a living 
organism thus eats up by preference one variety 
only, possessing a particular right-or left -handed 
screw structure, of a compound containing the same 





elementary constituents chemically united in the 
same manner; this remains a most interesting 
biological mystery.” 

Another intriguing chapter is that on “liquid 
crystals,” a term that is still written in inverted 
commas. Several of the properties of crystals are 
present, but hardness, the comparative hardness of 
ice or gypsum, is wanting. Prof. Lehmann who first 
described the phenomenon regards the formation as 
truly crystalline, and his later work has done much 
to remove the prejudices or distrust with which his 
original announcement was received, but the author, 
while dealing sympathetically with the claim, doubts 
whether they are true crystals. But he regards as 
incontrovertible the fact, that these flowing crystals 
are an indubitable experimental fact, though formed 
by a relatively few substances and these of a very 
complex molecular constitution. 

Dr. Tutton has made us his debtor for a book as 
valuable as it is interesting. The illustrations are 
excellent and the style lucid. It offers a bridge 
whereby the educated may enter into the realm of 
the specialist, and it should be welcomed wherever 
learning is maintained and knowledge advanced. 


The Principles of Irrigation Enginering with Special 
Reference to South Africa. By Francois Epaar 
Kanruack, C.M.G., M.Inst.C.E. London: Long- 
mans, Green and Co. [Price 30s. net.] 

Tue art of irrigation is as old as Homer, who wrote 

of the peasant bringing rills of water from the 

bubbling springs to his garden. Mr. Kanthack 
writes on the “ Principles of Irrigation Engineering,” 
bringing it into the domain of science. 

As rightly pointed out by Mr. Kanthack, the 
work of an irrigation engineer does not consist 
merely in constructing works, to divert the waters 
of a river on to the land, or for storing the waters 
and using it for the same purpose ; but, apart from 
the necessary qualifications which enable him to 
do so, his study has to be directed to the water itself, 
as a floating vapour, its precipitation, its evaporation, 
its percolation into the soil, its flow in rivers and 
streams, and its discharge in floods. Again his 
study has to extend to the agricultural conditions of 
the tract of land to be irrigated, nature of soil, fitness 
for irrigation, and the seasons during which water is 
required ; and, what is of the most importance, to 
investigate the financial possibilities of an irrigation 
scheme. Even here his work does not end, for in 
the distribution of the water the laws of the country 
regarding water rights have to be observed; so 
that an irrigation engineer has to combine the highly- 
specialised knowledge of hydraulic engineering with 
that of an administrator. It is not necessary that 
an irrigation engmeer should have the knowledge 
of a geologist, or an agricultural chemist, or that of 
a practical farmer ; but his wide field of education 
and experience should enable him to utilise the 
advice of practical experts in working out his 
schemes ; and the best of this advice can only be 
obtained by cultivating the social amenities of life. 
As Mr. Kanthack states, no branch of civil engineer- 
ing offers more scope for the study of difficult 
problems, many of which are yet unsolved, and to 
a large extent imperfectly understood, or offers 
more scope for research on a big scale, than that 
of irrigation. 

The chapters on “ Rainfall and Flow Off the 
Ground Due to the Rain Falling on It’ deal entirely 
with climatic conditions obtaining in South Africa. 
Sir Alexander Binnie’s rule is discussed, and the 
fact that to obtain a satisfactory mean rainfall of 
a locality, a record of at least thirty-five years is 
necessary, and that there are no means of framing 
a seasonal forecast applicable to the country, has 
been exemplified in the case of South Africa— 
particularly in the great plateau area of the Union, 
which obtains practically the whole of its rainfall 
from scattered thunderstorms. The great difficulty 
in estimating the yield or run-off from the rain 
falling on this karoo area is that the run off depends 
entirely on the intensity, or manner, in which the 
rain falls, and the condition of the area during the 
period of the rainfall. Typical annual run-off 
curves for various catchments in South Africa 
are given. It is gratifying that a Hydrographic 
Branch of the Irrigation Department of South 
Africa has been established. 

The chapter on high floods and disposal of surplus 
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water from reservoirs, calls for no remarks. The 
question of the storage capacity of a reservoir 
between the full reservoir level and the maximum 
water level permitted, producing a considerable 
equalising effect on the “flood discharge” to be 
provided for, has been considered by irrigation 
engineers for a long time. 

The chapter on reservoir and canal losses does 
not give records of losses in South African canals ; 
the author quotes figures from records made in the 
canals of the Punjab; but these figures cannot be 
applied to the whole of India. In the irrigation 
canals of the Godavery and the Kistna deltas, which 
are composed of black alluvial clay soil, after the 
cracks formed during the hot dry weather have 
closed up, the loss by percolation is very small 
indeed. Compared with the soils of the Godavery 
and the Kistna deltas the Punjab soils would be 
regarded as a filtering medium. More experience 
seems necessary before a pronouncement can be 
made regarding the advantage of lining canals. 
The main consideration is its cost, and this has 
to be weighed against the actual advantages 
gained. Irrigation schemes in South Africa are 
handicapped by the high cost of skilled labour, 
and the difficulties and cost of transport ; and this 
applies more particularly when the question of 
storage has to be considered. 

In the chapter dealing with silt, Mr. Kanthack 
does not distinguish between the fine particles of 
clay carried in suspension, which render the water 
turbid and which are only deposited in still water, 
and the sands of various grades which are carried 
along in the lower depths of a canal or rolled along 
its bed, and are deposited when the velocity in 
the canal is not able to carry them forward. It is 
the latter class of silt that causes the trouble in the 
canals. The deposit of the particles of clay, which 
are carried in suspension, on to the land is bene- 
ficial, as it renews the soil; while the deposit of 
the sand which is carried down the canals on to the 
land is harmful. The author has not mentioned 
Dr. Deacon’s, Mr. Thrupp’s or Mr. Seddon’s experi- 
ments on the movement of sand, and the transport- 
ing power of water. Also in view of the Report of 
the Indus River Commission, and of Mr. Buckley’s 
experiments in Egypt, the statement made by Mr. 
Kanthack that with the same cross section and 
depth of flow, the velocity, and consequent discharge 
will be greater when the water is clear than in the 
case when the water is charged with silt, cannot be 
accepted as correct. 

More observations are necessary. before any pro- 
nouncement can be made as to the sitting up of 
reservoirs—the rate will vary with the nature of 
the basin drained and the transporting power of 
the stream or river feeding the reservoir. The 
same remarks apply to the scouring of reservoirs 
by sluices in the reservoir dam. The clayey sub- 
stance may be easily eroded, but if the river or 
stream were to bring down large quantities of sand, 
particularly if the sand be derived from a granite 
formation, the scouring action of these sluices may 
be only local. 

In the chapter on the Duty of Water, Mr. Kant- 
hack is right in stating that for economy and for a 
stable canal regime the supply down the main canal, 
and its main branches should be constant during 
the period of irrigation ; the rotation for the crops 
can be made in the distributaries. Another point 
for consideration which has been neglected by him 
is that the land, to be classed as irrigable by the 
irrigation project or scheme, should be at such a 
level that it is easily commanded by the water 
flowing in the minor distributaries. Where water 
has to be raised by temporary dams across a canal 
or distributary so as to enable it to flow on to the 
land to be irrigated, economy of distribution, and 
the maintenance of a stable regime of a canal are 
severely handicapped. It is advisable to read this 
chapter on the Duty of Water in conjunction with 
the paragraph on Methods of Distribution in the 
next chapter (see p. 261). The labour and plant 
available for agricultural operations largely influ- 
ence the time required to cover any extent of land 
with water. 

The chapter on ‘“ Brak” or the injurious effect 
of certain salts on the land when they become c@h- 
centrated requires careful perusal; pointing to 


the-necessity of preventing stagnation ot water and 
of efficient drainage. An important consideration 
is that in the drier parts of South Africa prolonged 
storage is detrimental, due to the excessive eva- 
poration producing a concentration of salts in the 
water remaining in the reservoir, thus rendering 
it unfit for irrigation. 

The chapter on Irrigation Law applies only to 
conditions obtaining in South Africa, but it points 
to the dangers and difficulties that may arise when 
the laws of one country are applied to another 
where conditions are totally different. 

Mr. Kanthack has not dealt with the effect 
irrigation on public health. 

The book treats entirely of conditions obtaining 
in South Africa, and its usefulness in that respect 
would be increased if more details of irrigation works 
actually carried out in South Africa were given. 
The author gives reference to many technical papers 
of the Government of India which are not available 
to civil engineers who are not members of the 
Indian Public Works Department. 





THE TIRSO DAM, SARDINIA. 

Sarpin1A, which is the second largest island 
in the Mediterranean, has considerable natural 
resources, but these have not been developed to 
any great extent. The island, being situated 
between Italy and Spain in one direction, and 
between France ‘and her African possessions in 
the other, occupies a most advantageous position 
from the geographical point of view. It is not, 
however, well furnished with harbours, practically 
the only one of importance being Cagliari, situated 
in the extreme south and in proximity to the 
district of Iglesiente, a tract of country abound- 
ing in mineral wealth. Even this harbour is ill 
equipped. It has neither dry dock nor coal storage 
of any extent, and is not as yet even served by 
mechanically-operated cranes. The mines of the 
country, including those of the Iglesiente district, 
form- a valuable asset. The mining industry is 
almost wholly in the hands of foreigners. The 
minerals are mostly exported in the raw state 
and the industry, therefore, only benefits local 
labour to the extent of the wages paid to the 
15,000 hands employed in it. 

The mountainous districts of the island were 
formerly covered by extensive forests, which, 
however, have long since almost completely dis- 
appeared. This destruction has had a considerable 
effect on the hydrology of the island, which in 
course of time has been quite changed. There are 
now practically no rivers with any regular flow; but 
torrents of great violence occur in the rainy season, 
dwindling to such an extent in the summer months 
that flow ceases in the channels. The larger rivers 
are shown in Fig. 1 opposite, the first in importance 
being the Tirso, which drains an area of about 
800 sq. miles. The higher parts of this area being 
semi-arid, the flow fluctuates enormously, varying 
from a maximum of 1,000 cub. metres per second 
(35,320 cub. ft. per second) after heavy rainstorms 
in winter, to practically nothing. The average 
available discharge is about 706 cub. ft. per second. 

Some years ago the Italian Government decided 
upon the development of irrigation in the island by 
regulating the flow of the rivers in the more pro- 
mising instances and passed the necessary measures 
for carrying out such work. The schemes included 
the construction of artificial impounding reservoirs 
at various points. The scheme formulated in 
connection with the Tirso involved the construction 
of a-dam, impounding water to form the lake shown 
in Fig. 2. The Tirso scheme is notable for many 
reasons. The whole project involves the regulation 
of the river and conservation of water for irrigation 
purposes, the production of hydro-electric power, 
and, further, the drainage of a large area to be 
served by irrigation. It is moreover of special 
interest to engineers as it includes what is to date 
the highest and most important example of a 
multiple arch dam to be built, an advance with a 
type which, in the opinion of many, is considered 
as likely to have far-reaching effects on future 
dam design. This dam was -recently completed: 
and on April 27 last was formally inaugurated by 





H.M. the King of Italy. This imposing structure 





is illustrated in Figs. 3 to 16, on pages 633 to 635, 
and on Plates LXV to LXVIII, which accompany 
this week’s issue of ENGINEERING. 

The reservoir formed has a surface area of about 
8-5 square miles, and a maximum storage capacity of 
416 million cubic metres (14,700 million cub. ft.) 
The generation of power will amount normally to 
10,000 h.p., with a peak capacity up to 30,000 h.p. 
This power will be utilised chiefly in the zinc and 
lead mining districts to which transmission lincs 
will be carried. Sardinia will thus be in a position 
to export metals and manufactured products 
instead of only crude ores. The area which will 
be capable of irrigation under the scheme surrounds 
Oristano, and is shown in Fig. 2. It amounts to 
some 70,000 acres; of which 12,000 are of a swampy 
character and require to be drained before they 
can be completely: brought under crop. 

The scheme of building a multiple arch dam on 
the Tirso river was first put forward in 1912 by 
Engineer Angelo Omodeo and superseded an earlier 
scheme on a smaller scale. The work on the dam, 
officially known as the Santa Chiara di Ula dam, 
was commenced under the supervision of Engineer 
Luigi Kambo in 1917. The project is being carried 
out by an important financial group, the conces- 
sionaires being the Imprese Idrauliche ed Elet- 
triche del Tirso (Banca Commerciale, Meridionala 
Vickers, Limited). The complete programme of the 
Imprese Idrauliche ed Elettriche del Tirso includes 
a second development on the Tirso which will yield 
12 million kw.-hour per annum ; the development 
of the fall of the River Coghinas in the north of the 
island, capable of 90 million kw.-hour per annum, 
and the utilisation of the fall of the River Flumen- 
dosa in the southern part of the island, with a possible 
yield of 120 million kw.-hour per annum. The 
present Tirso scheme being capable of giving 
50,000,000 kw.-hour per annum, the whole pro- 
gramme will result in the production of about 270 
million kw.-hour per annum. 

The first part of the programme, now so well 
advanced, comprises the transmission of electrical 
energy over the routes marked in heavy black 
lines in Fig. 1. The bulk of the power will be 
sent to Cagliari, where it will be distributed by the 
Societé Elettrica Sarda, which has contracted for 
the whole output of 50,000,000 kw.-hour. 

The dam impounding the water of the river, 
with the power station, is situated near the village 
of Busachi. At Villanova Truscheddu an auto- 
matic regulating weir is placed across the bed of the 
Tirso for regulating the water for the irrigation 
distribution channels. The Metropolitan-Vickers 
Electrical Company and its affiliated Italian com- 
pany are supplying the electrical plant for the pro- 
ject. 

The multiple arch design was, it is understood, 
adopted partly on account of economy—the saving 
in cost over a gravity section dam being placed at 
20,000,000 lire—and partly because this type was 
considered safer from the point of view of tempera- 
ture cracks, in such a region as that in question 
in this instance, with lowest temperatures occurring 
during the period of high water. 

The dam consists of a series of seventeen arches, 
as shown in Figs. 3 and 4, with 15 metres (about 
50 ft.) between the centres of the piers. The total 
length of the structure from centre to centre of the 
end piers is 255 m. (509 ft.) ; two of the bays are 
fitted with regulating sluice gates. One of the most 
notable points about the dam is its great height, 
namely, 69-5 m. (228 ft.) from the lowest foundation 
level to roadway level along the top. The piers or 
buttresses are of massive masonry, a class of con- 
struction in which, of course, the Italians are 
experts, practically without equals. The arches are 
of reinforced concrete. The buttresses have face 
slopes of 70° 40’ on the downstream side, and 57 deg. 
for the upstream slope (see Fig. 5). The latter 18 
a departure from the more usual 45 deg. or 50 deg. 
The length of the buttresses, transversely to the 
axis of the dam, varies according to the position. 
At the 110 metre level (361 ft. elevation) they have 
a length of 5 m. (16 ft. 5 in.), while the greatest 
length at the base of the dam at the 49 m. level, 
(160 ft.) that is, the elevation of thei nvert of the 
discharge culvert, is 66 m. (216 ft. 6 in.). The 
actual length of the buttresses at the upper level is 
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increased as we shall point out later, for the accom- | foundations—in the case of the five largest piers,| Figs. 8 and 14, Plates LXV and LXVIII, and 
modation of a high level roadway 6 m. wide between | at 42-5 m. elevation. also Fig. 5. bern Soa 

Parapets. In width the buttresses increase from! The buttresses are built of rough pointed masonry! The buttresses are tied together at four levels, 
2-50 m. (8-2 ft.) at the highest level to 7 m. (23 ft.) | of red trachyte, faced with ashlar. The courses are} viz., by the line of arches carrying the high level 
at the 52 m. (170 ft.) level: at this point the piers | for the most part horizontal, except in the pressure | roadway, and at two other levels (73 m. and 90 m. 
are increased to a thickness of 10 m. (32 ft. 10 in.), | zone in the down stream part, where they are laid | elevation) by light flying arches, while at the foot 
Which is then maintained to the lowest point of the | normal to the line of pressure, as will be seen in| they are interstayed by arches carrying a low level 
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roadway, at 61 m. (200 ft.) elevation, and by the 
floor of the power house structure, which is arranged 
between the buttresses at the deepest part of the 
dam. A cross-section and plan of the dam at the 
power house are shown in Figs. 5 and 6. Com- 
mencing first with the roadway along the crest of 
the dam, this is carried on semi-circular arches of 
6-25 m. (20 ft. 6 in.) radius springing from the 
buttress on the down-stream side with curves in 
two planes, so that the face of the arches on this 
side gradually changes from the batter of the 
buttress to the vertical. The up-stream face is 
vertical, and the arches spring from within the 
buttresses, as shown in Fig. 5. At the 112-m. 
level the width is 7-30 m. (24 ft.). The road- 
way is flanked on either side by a parapet, that 
on the up-stream side being continuous, while 
the down-stream parapet is pierced to allow rain 
water and spray from waves on the reservoir 
to run off. 

At the 90 m. (295 ft.) level are three rows of light 
concrete arches 2:50 m. (8 ft. 2 in.) in width. 
Communication is possible between these by 
openings cut through the buttresses along the line 
of the middle row of arches. Light lattice bridges 
in each bay connect the centre pathway with the 
arches on either side, so that the whole interior 
of the dam can be inspected. At the 70 m. 
(229 ft.) level a similar set of arches, 3 m. (9 ft. 
10 in.) wide, extend between all the deeper piers, 
while in the case of five bays, at the same level 
vaulting composing part of the power station roof 
also extends between the piers. At the base the 
highest piers are tied together by the power-station 
flooring, at 58-10 m. elevation, while on the down- 
stream side a 6 m. roadway at 61 m. (200 ft.) level 
is carried on arches between extensions of the 
buttress structures, as shown in Fig. 5 and in the 
views reproduced in Figs. 8 and 14. The power 
station occupies five bays, as shown in Fig. 6. 
The axes of the generating units are at 59 m. (193 ft.) 
level. The normal water level in the tail race is 
52-60 m, (170 ft.) elevation, the suction head of the 
draft-tubes being, therefore, 6-40 m. (about 23 ft.). 
Maximum flood level on the down-stream side is 
at 59-75 m. level (196 ft.), which is lower than 
the roadway, but higher than the floor of the power 
station. Provision has had to be made, therefore, 
for pumping out any water which may accumulate 
inside due to washing down, leakage, &c., during 
floods, 

The sides of the power station sections, between 
the buttresses, are carried up vertically to the 
68-40 m. (224 ft.) level; owing to the side batten 
of the piers, at this level there are benches of a width 
sufficient to accommodate the overhead travelling- 
crane tracks. The downstream walls of the power 
station are vertical reinforced concrete frames, 
with ample glazing to ensure a light interior, addi- 
tional lights being arranged in the roof. 

Leaving for the moment further details of the 
power station, we will deal next with the main 
inclined arched decking spanning between the 
buttresses. These arches are constructed of rein- 
forced concrete. They are sloped to 57 deg. on 
the outside and slightly steeper on the inside to 
suit a decrease in thickness from bottom to top, 
ranging from 1-67 m. (5 ft. 6 in.) at the crown close 
to the foundations, to 0-50 m. (1 ft. 7} in.) at the 
top (107 m. level). The width of the buttresses 
varying, the span of the arches varies from top 
to base. The radius is at all places arranged so 
that the rise is one-third of the span. The reinforce- 
ment is anchored into the buttresses, the up-stream 
faces of which are stepped so as to give good support 
to the arched decking. For the highest 10 m. the 
arches are reinforced both on the intrados and 
extrados ; for the remainder only the extrados is 
reinforced, with longitudinal and transverse bars 
and expanded metal. The arches in most cases 
finish horizontally at the 110 m. level, a heavy 
coping being added for stiffness and with the object 
of throwing back the waves, thus protecting the 
open upper ends. At the five bays forming the 
power station these upper ends are decked in as 
shown in Fig. 5. At the bottom the inclined arches 
finish in a curtain wall, carried about 2 m. into 
impervious rock. This is carried across the valley. 
On the up-stream face reinforced concrete slab-work | 
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extends between the arches, anchored into the 
buttresses. 

The arched decking is supported below the 
73 m. (239 ft.) level by a heavy mass of masonry 
forming part of the power station structure. This 
has been introduced to compensate for the piercing 
of the arches by the turbine supply conduits, and 
partly to reduce the risk of vibration from the 
machinery affecting the structure. Intercepting 
drains are arranged in this mass, while an oval 
collecting drain will also be seen in Fig. 5, with 
communication to the tailrace. The up-stream 
face of the decking is overlaid with asphalt for 
the lower part and with gunite and water-proof- 
ing for the part which may be alternately wet 
and dry, above the 73 m. level. Figs. 5 and 6 
show that the turbine supply conduits are carried 
through the mass of masonry just referred to, 
off-set so as to avoid sharp bends at the turbines. 
The generating sets are, perforce, arranged with 
their shafts at right angles to the axis of the dam 
and the supply pipes for one set are led from the 





Fig15.SECTION D.D. 
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arch work. The draft tubes are carried through the 
masonry foundation of the power house amd com- 
bine, just as they reach the tailrace, to discharge 
in a direction parallel with the buttresses, so that 
no current is directed towards any part of the 
structure which assists in maintaining the stability 
of the dam. The tailrace passages between the 
buttresses have a width of 5 m. The drainage 
system opens into these, as do also two 0-95 m. 
(3 ft.) diameter scour pipes carried through the dam 
at 52 m. level, as shown in Fig. 5. Valves con- 
trolling these are placed in wells in the power station 
flooring. 

Two of the bays of the dam are arranged to act 
as a spillway, being fitted with hinged sector gates. 
These bays will be seen at the right-hand end of 
Figs. 3 and 4. A section at this adjustable spill- 
way is given in Fig. 15. The gates can be hand- 
controlled, but are normally automatic and set to 
work at a certain level. They will pass 800 cub. 
metres per second. In addition, there are two gate- 
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transformers are arranged in a separate bay pro- 
vided with seven floors with communication by 
lift between them. The various sections of the 
power-house communicate with each other by 
means of circular openings in the buttresses 2-50 
metres in diameter. 

As regards construction, cement mortar has been 
used throughout. Headers and stretchers were 
carefully proportioned in the buttresses, and, in 
addition, cross bars of iron to the rate of one for 
every 3 sq. m. have been inserted. The design 
provided for a maximum stress in the buttresses 
of 13-5 kg. per sq. em. (192 Ib. per sq. in.). Tests 
of the mortar gave results of 190 and 280 kg. per 
sq. cm. (2,700 lb. to 3,980 Ib. per sq. in.) after 180 
days. The stone, trachyte, obtained locally, had 
a crushing strength of 800 kg. per sq. cm. (11,380 
Ib. per sq. in.), and the rock foundation gave results 
about the same. The site was excellent from the 
point of view of foundations except at one point. 
For the greater part solid trachyte was found 
under porous tufaceous rock. Unreliable surface 
strata had to be removed at one point to a depth 
of 12 m. at the down stream toe of the dam. Towards 
one of the wings unreliable material was found 
inside a pocket indicated in Fig. 3. Here a con- 
crete cut-off wall was carried down to 72-0 m. 
elevation. Construction was commenced during 
the war, but proceeded at a slow rate only till the 
termination of hostilities. 

Fig. 16 indicates the construction organisation. 
The construction plant included an aerial cable 
way, of 7 tons capacity, spanning the site. Rock 
was quarried nearby on one bank and dressed or 
supplied to a crushing plant. Several inclined 
rope railways were installed, as well as all the neces- 
sary pumping, boring and compressing, concrete mix- 
ing and other plant. A cement gun and pressure 
grouting apparatus were also employed. The four 
views, Figs. 7 to 10, Plates LXV and LXVI, give a 
good idea of the work during construction. The 
two latter show a number of the points to which 
we have referred above. Both show the intake 
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neighbouring arch through the intervening buttress, 
as will be clear from Fig. 6. These pipes are 
strongly reinforced and their thickness has been 
calculated without any reference to the supporting 
Mass around them. In order to ensure perfect 
water-tightness they are lined with welded plate, the 
space between the pipe and lining being grouted under 
pressure. The eight pipes are arranged in four 
pairs. At the upper ends they terminate in pockets 
built out on the up-stream face of the dam, and 
having sills at the 73-5 m. level. These intakes 
are well seen in the drawing Fig. 5, and also in the 
views, Figs. 9 and 10, Plate LXVI. The pockets 
are furnished with inclined grids. A stop can also 
be inserted at this level to cut off the supply should 
the necessity arise. The supply can further be 
controlled by a horizontal valve placed as shown 
in Figs. 5 and 6, and by stop valves at the 
turbines, 

_ As each of the twin turbines is supplied by an 
independent pipe, any one can be cut out. An addi- 
tional advantage also arises from the use of two 
Pipes instead of one larger one of equivalent 
Capacity. The weakening effect of the arrangement 
adopted on the arches and buttresses is much less 
than would have been the case with single supply 
Pipes. In the neighbourhood of the pipes additional 





Teinforcement has been introduced in the inclined 























tion. These will discharge another 800 cub. metres 
per second. The view given in Fig. 12 shows, 
on the far bank, the two levels at which these 
discharges are allowed to escape past the dam to 
the down stream channel. The total discharge 
with the turbines operating can be maintained at 
2,000 cub. metres per second (70,630 cub. ft. per 
second), equivalent to about 1 cub. metre per second 
per square kilometre of drainage area. The lower 
discharge tunnels enable the reservoir level to be 
kept at any desired elevation, while they also 
made it possible for the power station to be put into 
operation at an early stage of construction, as, 
when the dam was completed to 73 metres eleva- 
tion these tunnels acted as overflows and further 
construction proceeded while power was being 
generated. 

The power station will ultimately be equipped 
with two twin-runner inward-flow horizontal tur- 
bines, each of 6,000 brake horse-power, coupled 
direct to three-phase alternating current generators 
(with direct-coupled exciter), producing current at 
5,000 volts. Two further 9,000 h.p. sets of similar 
design will also be installed to complete the scheme, 
while a 60 h.p. auxiliary turbine set supplies current 
required at the station. The average head utilised 
will be about 46 metres. Current will be trans- 





formed up to 75,000 volts for transmission. The 
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pockets, and the structure of the buttresses, while 
the stepped up-stream faces may be noticed in both 
views. Fig. 7, Plate LXV, shows the waterproof 
coating being placed on the arch deck surface, 
while in Fig. 8 may be seen the inclined and hori- 
zontal coursing of the buttress masonry, as well as 
the arch ties and the power station outside wall 
and roadway at the 63 m. level. The latter are 
again seen in Fig. 14, Plate LXVIII, showing the 
finished dam and giving a good idea of the graceful 
finish given by the arches at the top. Figs. 12 and 
13, Plates LX VII and LXVIII, also show the dam 
nearing completion, while in Fig. 11, Plate LX VII, 
the down stream side of the structure practically 
as it now stands completed, is shown. 

As will be seen from these views, the architectural 
effect of the structure is excellent, and this has been 
achieved without the introduction of any elaborate 
treatment by mouldings, &. The bold lines of the 
design are graceful and have required no embellish- 
ment, with the result that the desired effect has been 
obtained without any increase of cost over that of 
masonry labour. On the down stream side the 
pleasing effect is accentuated by the colour relief 
afforded by constructing the top arches of Busachi 
granite of a clear grey blue, which is quite distinct 
from the red coloured trachyte of which the but- 
tresses are built. 







































































be Sep etna 








636 


ENGINEERING. 


[Nov. 7, 1924. 








ROLL BEARINGS FOR COLD ROLLING 
MILLS. 
By C. E. Davies, A.M.I.Mech.E. 


(Concluded from page 601.) 


Lubrication and Cooling.—The problem of effi- 
cient lubrication and of carrying away the heat 
generated by friction in cold roll bearings is still 
awaiting complete solution. It is perhaps the most 
important section of the subject of this article, and 
in itself involves reconsideration of the previous 
sections dealing with design and material. From 
purely mechanical considerations the difficulty of 
hot bearings and excessive frictional losses can be 
eliminated, as in the case of other machinery, by 
simply increasing the bearing surface until the pres- 
sure per unit area is kept within the limits required 
for efficient lubrication. Pressures common in 
cold mill practice (frequently 2,000 lbs. or even 
3,000 Ibs. per sq. in.) would not be tolerated in engine 
or general machinery practice. Unfortunately it 
is not commercially possible to provide sufficient 
bearing area to reduce the intensity of pressure 
to, say, one-fifth of the above-mentioned figures, as 
would be necessary if the heating of bearings were 
to be prevented entirely. To increase the length 
and diameter of the roll neck means also increasing 
the diameter of barrel, and a very much larger mill 
would be required than is usually employed for any 
given duty. Bearing in mind that the proportion 
of the total power applied to a cold rolling mill, 
especially those finishing thin metal strips, which is 
lost by friction in the bearings, is frequently 50 
per cent., the difficulty in dissipating the heat 
generated is obviously great. Ina mill with rolls of 
medium size, such as 10-in. diameter, cold rolling 
steel or non-ferrous metal strip, the total power 
absorbed on heavy reductions would be somewhere 
in the region of 40 h.p., with a roll speed of about 
30 r.p.m., say, 75 f.p.m. rolling speed. Fifty per 
cent. of this total gives 20 h.p., which is lost by 
friction in the four bearings, that is, about 5 h.p. per 
bearing. If this is converted into heat units, a total 
of 210 B.Th.U. per minute is shown to be gene- 
rated in each bearing and must be dissipated by 
radiation or artificial cooling, if the bearing tempera- 
ture is to be kept within possible working limits. 
Such a load as this, in the case of rolling long strips 
of metal from coils, may be maintained continu- 
ously for periods of 5 minutes to 15 minutes, and, 
with short intervals between passes, for an 8-hour 
shift. 

The horse-power which can be dissipated per 
square inch of bearing surface has been calculated 
to range from 0-085 h.p. to 0-065 h.p., according 
to various circumstances, chief among which is the 
amount of oil or other lubricant which is passed 
through the bearing and thus assists in carrying away 
the heat. Taking 0-07 h.p. as the average rate of 
dissipation, the amount of power in the form of 
heat, which can be dissipated without artificial 
cooling in the 10-in. mill cited above would be: 
45-5 x 0:07 =3-2h.p. (45-5sq. in. being the bear- 
ing surface of one roll neck in a 10-in. mill of average 
design.) As the heat is generated at a rate equiva- 
lent to 5 h.p. per bearing, 1-8 h.p. remain to be dissi- 
pated by artificial means, such as water cooling. 
In this connection, it must be remembered that, in 
addition to bearing friction, a certain amount of 
heat is generated by molecular friction in displacing 
the metal between the rolls. 

Another example of heavy friction losses is the 
case of rolling tin foil in continuous length. This 
material is rolled in long ¢oils down to 0-001 in. 
thick, and even finer, in widths of about 15in. The 
power taken on such work by rolls 9 in. in diameter 
may be as much as 18 b.h.p., and as the actual work 
of reducing the metal is very small indeed, the pro- 
portion of the power lost in friction will be as much 
as 90 per cent. of the total, or from 3 h.p. to 4 h.p. 
per bearing. From the above examples, it will be 
clear that cold roll bearings have to carry heavier 
loads than is required of bearings in any other 
class of machinery, and the trouble is that, owing 
to the great intensity of bearing pressure, proper 
lubrication, sufficient to maintain a film of oil between 
the rubbing surfaces, is extremely difficult, with the 
result that the coefficient of friction reaches a high 
value, and an excessive amount of power is absorbed 


in bearing friction. Fortunately, the journal speeds 
are comparatively low. Taking the average neck 
diameter as 75 per cent. of the roll diameter, 
and usual British rolling speeds from 50 f.p.m. to 
80 f.p.m., the corresponding journal speed will be 
from 37 f.p.m. to 60 f.p.m. In American practice, 
with the much higher rolling speeds of 150 f.p.m. to 
200 f.p.m., the journal speeds are 110 f.p.m. to 150 
f.p.m. For these higher speeds, which are quite 
common in the United States, larger rolls for any 
given duty than would be employed in this country 
are necessary in order to reduce the intensity of 
bearing pressures, and also to increase the radiating 
surfaces. The problem may be divided into two 
parts, first, the reduction of frictional losses by im- 
proving bearing design and providing efficient lubri- 
cation, and, secondly, the provision of means of 
carrying away the heat generated. It is, of course, 
better to attain success by the first method, as this 
would tend to prevent the evil of hot bearings, 
whereas the second is merely a partial cure, and while 
efficient lubrication reduces frictional losses, cooling 
devices to a great extent only prevent these losses 
increasing beyond the limits of practical working. 
The mill designer has, therefore, to decide under 
which heading the problem should be attacked, 
and unfortunately the conditions of efficient lubri- 
cation and efficient cooling are to some extent 
antagonistic. 

Generally, British cold rolling mills are very 
heavily loaded, and the maximum reductions which 
the mill will stand are obtained, consequently bear- 
ing pressures are heavy, proper lubrication in the 
sense usually understood by engineers is impossible, 
and the provision of artificial means of carrying 
away heat generated is essential. Under these 
conditions, the direct application of water by means 
of a spray or jet on to the roll neck is the only way 
of keeping down the temperature of the bearings. 
This system necessitates the use of open bearings, 
as shown by Fig. 20, opposite, and prevents the 
application of any really efficient lubrication. Oil is, 
of course, useless, as the water would immediately 
wash it away, and the only lubricant possible is 
some form of grease, applied in a solid form, 
capable of being melted by the heat of the bearing. 
Suet is much favoured, and is as good as any manu- 
factured substitute, as it deposits a greasy film on 
the roll neck, which is not easily washed away by 
the cooling water. For this a bearing with side 
recesses to collect the semi-fluid lubricant is to be 
recommended. Another form of lubricant favoured, 
by some users, for bearings provided with external 
water cooling, is a thick fluid of a tarry nature 
which is sufficiently adhesive to stick to the surface 
of the neck, and certainly forms a film, which is 
undisturbed by the flow of cooling water, thereby 
preventing the excessive friction which would result 
if the metal to metal contact existed. At the same 
time the frictional losses must still be considerable 
owing to the sticky nature of this lubricant. 

As with all bearings which are cooled by the 
external application of water, the half or more of 
the circumference is exposed to the atmosphere, and 
unavoidably free access of dirt and gritty matter 
is allowed to the bearing surfaces; consequently 
scored necks are almost inevitable and very high 
friction losses generally exist. This design of bearing 
and system of lubrication and cooling are more 
general in this country than any other, and although 
the mechanical efficiency is very poor, as mentioned 
above, a better type of bearing is scarcely possible 
if bearing pressures are allowed to reach the high 
values which are usual in average practice. These 
bearings are scarcely ever seen on the Continent, 
where enclosed bearings with oil lubrication and 
internal water cooling are the general practice. 

If a satisfactory design for an enclosed bearing 
were possible for automatic oil lubrication, at the 
same time allowing direct application of water 
for cooling, many of the objections to the system 
would be removed. The writer designed a bearing 
of this type some time ago, shown by Fig. 21, in 
which the bearing is entirely enclosed, having a 
hollow cover on the unloaded side, in which a 
water space is provided, to which are led a water 
supply pipe and a drain. The bearing itself has 
two recesses “B” for oil, and to these the oil 
supply and oil drain pipes are led; so that the oil 





and water are separated, thereby preventing the 


latter washing away the lubricant. Provision is 
made to prevent the waste of oil as far as possible, 
and the recesses are provided with oil drain pipes 
to lead the waste oil to a reservoir in the mill bed 
from which it may be recovered. A certain ad- 
mixture of water with the oil is, of course, unavoid- 
able, but the two can be separated very easily. 

An alternative to any system of external water 
cooling, as described above, is obtained by the 
internal cooling of the roll itself. For this the 
bearing is fitted with a cover to prevent access of 
dirt and grit, and automatic oil lubrication provided. 
The general design is shown in Fig. 22. Water 
is circulated through the interior of the rolls, and 
is not allowed to come into contact with the bearing 
surfaces. Oil is fed on to the top roll bearing and 
is held by means of a pad of felt fitted into the dust 
cover, from which the surplus flows through a con- 
necting pipe to a similar pad in the lower bearing 
cover. The waste oil drains into a reservoir in 
the bedplate, to which it is led by the slope of the 
top of the bed, and is prevented from running over 
on to the foundations by the hollow form of the 
bedplate casting. This system is generally adopted 
in France, Belgium, Germany, and to some extent 
in America, and is certainly to be recommended for 
mills engaged on precision work, producing highly 
finished material. Greater accuracy can be obtained 
owing to the fact that the internal water circulation 
keeps the rolls themselves at a more uniform working 
temperature. Further, in all cases where mills of 
ample dimensions for their duty can be employed, 
this method is quite satisfactory, and up to certain 
limits of bearing pressure the frictional losses are 
less and the efficiency greater than is possible with 
the alternative externally cooled bearing. For mills 
employed for such work as tin-foil rolling, where 
the metal is rolled down to an extremely fine 
dimension, internal water cooling of the rolls is prac- 
tically necessary and is adopted in all modern 
designs for this class of work. 

Although this system of water circulation through 
the interior of the rolls has much in its favour, 
especially with regard to the greater cleanliness 
and improved means for lubrication, as compared 
with the older method of external water cooling, 
it is not greatly favoured in this country except 
for special finishing mills. Experience has shown 
that for the heavy pressures required in the average 
finishing mill for both non-ferrous and steel-strip 
rolling, internal water circulation is not able to 
dissipate the heat generated in roll bearings with 
sufficient rapidity to maintain a low bearing tem- 
perature. This conclusion might, perhaps, be 
expected from the fact that the cooling agent is 
applied to the interior of the roll, and consequently 
at some distance from the surface at which the heat 
is generated. Also there is a tendency for the 
heat to radiate outwards, and the cooling water has 
little or no effect until the temperature of the whole 
of the roll has risen sufficiently to create a con- 
siderable temperature difference between the metal 
and the water. Consequently, internally cooled rolls 
will tend to rise in temperature up to a certain 
point, after which a uniform temperature will be 
maintained without further increase. 

In order to maintain really cool bearings under 
the heaviest loads the external application of water 
is certainly the most effective, mainly due to the 
evaporation of the water from the warm surfaces ; 
but in spite of the efficiency of this method of 
cooling, the disadvantages already enumerated will, 
no doubt, lead to the substitution of a better system 
in time. An improvement in this direction is 
obtained by providing pockets in the bearing 
brasses themselves through which water is circu- 
lated, as shown by Fig. 23. Water-cooled bearings 
of this type in conjunction with the internal water- 
cooling of the rolls themselves are the most efficient 
type of bearing for high-grade mills, and this 
system of water circulation will keep down the 
bearing temperature within reasonable limits, even 
with heavy bearing pressures. Automatic oil lubri- 
cation, as shown in Fig. 22 and described above, is 
quite satisfactory with such bearings. Fig. 23 
shows a plain bronze bearing, but water circulation 
can, of course, be provided in bearings having strips 
of anti-friction metal let into a “ brass” of phosphor 
bronze. Bearings of this type have given very 





successful service in mills for accurate finishing 
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work. The design is necessarily expensive, but 
very little wear occurs even under heavy loads and, 
if, properly fitted, the frictional losses are reduced 
to a minimum. For high-speed cold-rolling mills, 
operating at speeds of 150 to 200 f.p.m., this 
design has been adopted, together with a system of 
forced lubrication, the oil being pumped on to each 
bearing by means of a mechanically operated force 
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pump. This method ensures an ample supply of 
lubricant to each bearing, and has many advan- 
tages over the lubricating system previously 
described. The ordinary automatic drop-feed lubri- 
cation can be improved by providing a separate 
supply to both top and bottom bearings, instead of 
leaving the lower bearings to obtain oil which has 
first passed through the upper roll bearings. 
Apart from the externally cooled bearing without 
ng covers and lubricated by grease, which 
may still be preferred for simple mills, on rough 
and heavy work, especially where low first cost is 
‘sential, the characteristics of efficient up-to-date 
toll bearings may be specified as follows :— 

_(1) The bearings ‘should be of the type with water 
circulation. (2) The body of the “‘ brass” to be of 
Phosphor bronze with strips of good anti-friction 
White metal let in, as in Fig. 19, page 601 ante. 
(3) The bearing should be carefully bedded to the roll 
heck so as to give a uniform and even bearing contact 





¢ 





over an arc of about 90 deg., the remainder of the 
half circumference at the sides being eased away 
to give ample clearance, recesses being also provided 
to collect oil, to which suitable oil grooves should 
be led. (4) Covers should be provided, to exclude 
dirt and grit. (5) Lubrication should be either of the 
automatic drip-feed type or, if for high-speed mills, 
secured by means of forced feed. (6) With this 
type of bearing the rolls should be provided with 
internal water circulation, in addition to the water- 
supply to the interior of the bearings themselves. 
(7) For efficiency it is essential that the roll necks 
themselves should be accurately finished by grinding, 
so as to give a smooth bearing surface truly concen- 
tric with the roll barrel. 

Great care should be taken to maintain the jour- 
nal surface in good condition, and any signs of scor- 
ing should be removed by regrinding and polishing. 
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The recommendations given above apply only to 
bearings in the lighter and medium-sized mills for 
finishing work, where the load is applied continuously 
for considerable periods of time. 
heavy breaking-down and some sheet mills, where 
the load is intermittent, the heating of roll bearings 
does not occur so frequently, nor to such an extent, 
as with rolls operating on long lengths of thin metal ; 
for such mills solid bronze brasses, preferably lined 
with white-metal strips and provided with grease 
or heavy oil lubrication, give sufficiently good 
results. The external application of water, or some 
equivalent means of cooling, may be necessary to 
prevent accidental heating, which might be caused 
by the presence of grit between the bearing surfaces. 
With breaking-down mills, where the actual work 
done in reducing the metal is considerable, the 
proportion of the power lost in bearing friction is 
relatively small and efficiency is not of the same 
importance as it is with mills rolling thin metal. 














In the cases of 


The possibility of employing roller bearings for 
rolls might naturally be suggested, and such bearings 
have been used to some extent in America and also 
in this country, but the type of bearing fitted was 
not entirely satisfactory, and very little progress 
has so far been made in this direction for cold- 
rolling mills. The Skefko Ball Bearing Company, 
of Luton, have fitted an improved type of roller 
bearing to wire-rod rolls with marked success. 
Although the roll speeds are higher with mills of 
this class, operating on hot metal, the bearing 
pressures are much lower than in the case of the 
cold mill, and the conditions are more favourable 
to the introduction of roller bearings. It is, how- 
ever, most probable that progress in the design of 
roller bearings will make possible the provision of a 
frictionless bearing of this type which will be capable 
of withstanding the heavy bearing loads which 
exist in the cold-rolling mill. This would eliminate 
entirely the bearing trouble to which reference has 
been made in this article, and would increase greatly 
the mechanical efficiency of the mill. 





ELECTRIC IRON SMELTING AND THE 
RESISTANCE OF COKE AND CHARCOAL. 


THovGH not rich in either ores or coal Switzerland 
has, thanks te the ingenuity and enterprise of its 
citizens acquired a leading position in several industrial 
fields. When the dearth of raw materials, especially 
of iron and coal, became serious during the war, the 
Federal Government appointed a committee of Swiss 
experts to inquire iito the country’s resources of iron 
and manganese and to report upon their utilisation. 
Two of the reports by the ‘‘ Studiengesellschaft fiir die 
Nutzbarmachung der schweizerischen Erzlagerstitten ” 
have been published by Messrs. Kiimmerley and Frey, 
of Bern. A third report by R. Durrer, on “ Unter- 
suchungen zur Klirung der Frage der elektrischen 
Verhiittungschweizerischer LEisenerze,” dealing with 
the electric conductivity of coke and charcoal, has 
been published by the Verlag Stahleisen, Dusseldorf, 
the research having been conducted by R. Durrer 
and his collaborators in the metallurgical institute of 
the Technical High School at Aachen. 

Sweden which, together with Italy, may claim to 
have developed electric iron smelting, commands vast 
stores both of very pure ores and of charcoal. The 
iron ores of Switzerland are neither plentiful nor pure, 
and coke has to be used in the place of charcoal. The 
question was how the different electric conductivities 
of the two kinds of carbon would influence the reactions. 
Charging a rectangular hearth furnace, provided with 
two electrodes at the ends, with coke ranging from 
nut size up to lumps of 10 in. Durrer found that the 
fine coke heated up more slowly than the coarse coke, 
but finally had a smaller resistance. Durrer points out 
that the electric current would be conducted both by 
the solid coke and the ares between the solid particles ; 
one might further speak of a contact resistance, which, 
like the arcing, should diminish with increasing con- 
solidation of the heaped-up charge. Finally, the whole 
charge would cake and the arc effect vanish. It was 
actually observed that the egg coke showed the maxi- 
mum resistance, greater than that of nut coke and of 
the biggest lumps. In the charcoal experiments the 
charcoal was first overtopped by a bridge of coke to 
start the current ; the resistance of egg coke was about 
0-6 of that of charcoal. The coke resistance decreased, 
rapidly at first, then slower, as the coke was heated to 
1,000 deg. C. The charcoal only began to conduct 
at about 500 deg.; once heated to 1,000 deg., it 
behaved more like coke. 

In the smelting experiments conducted partly in 
iron works, two Swiss ores, an oolithic brown iron ore 
which when cold did not conduct at all, and a hematite, 


were mixed with coke or charcoal in furnaces, provided 
either with low lateral electrodes or with one and two 
bottom electrodes, always on single-phase circuits. 
Of the three materials, ore, carbon, slag, the slag was 
found to have so much the higher resistance that 
the thickness and condition of the layer of slag became 
a factor of importance ; consequently the depth to which 
the electrodes penetrated into the charge had to be well 
regulated. The phosphorus of the ores passed into the 
iron, as did also most of the silicon. 
was almost completely eliminated with the gas, 
probably as a volatile silicon sulphide; the slag took 
up very little sulphur. 
possible, according to the report, to smelt iron ores 
rich in sulphur and in silica in electric shaft furnaces 
by means of poor coal. 


But the sulphur 


It would further appear 
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RESEARCH OF SwEDEN.—This Institute has awarded a 


old medal to Dr. Ruths, for his invention of the steam 





accumulator which equalises intermittent load on boilers. 

















ENGINEERING. 


300-B.H.P. COLD-STARTING HEAVY OIL ENGINE. 


CONSTRUCTED BY MESSRS. BLACKSTONE AND CO., LIMITED, ENGINEERS, STAMFORD. 
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300 B.H.P. HEAVY OIL ENGINE. | 


A part of the electrical power required for the | 
British Empire Exhibition was generated by plant | 
running on the stands of exhibitors in order that the | 
manufacturers might be able to demonstrate the | 
behaviour of their machines under load. Among the | 
makers who took advantage of this arrangement 
were Messrs. Blackstone and Co., Limited, of Stam- 
ford, who showed the 300 brake horse-power hori- 
zontal oil engine, illustrated in Figs. 1 to 7 on this and 
the opposite pages, as a working exhibit. The general 
appearance of the engine, which was direct coupled to 
a 180 kw. direct current dynamo by the English Electric 
Company, is shown in Fig. 1. It is a twin engine, each 
cylinder developing 150 b.h.p., and designed to start 
and work on crude or residual fuel oils without the use 
of compressed air for injection of the fuel. Hitherto 
in such engines very high compressions and initial | 
pressures have been the rule, the idea being to vapourise | 
and ignite the fuel instantly on its admission to the 
combustion chamber. In the Blackstone engine the 
compression pressure is only 350 lbs. per square inch, 
and the initial pressure, when the engine is working 
at full load is not more than 550 Ibs. per square inch, 
the mean effective pressure being 100 lbs. per square 
inch referred to the indicated horse-power. The 
system of fuel injection gives a flat-topped indicator 
card, and the economy is such that the makers 
are able to guarantee a consumption of 0-4 Ibs. of 
standard fuel oil per brake horse-power developed. 
a ng indicator cards are reproduced in Figs. 8 | 
and 9, 

The particular interest of the engine lies in the fuel | 
injection system. Details of this are given in Figs. 
3, 4 and 5, while the mechanism for operating it, as 
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DETAILS OF 300-B.H.P, HEAVY OIL ENGINE. 


BLACKSTONE AND CO., LIMITED,>ENGINEERS, STAMFORD, 
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well as that controlling the action of the valves, will 
be understood from Figs. 6 and 7, and from the photo- 
graphs, Figs. 1 and 2. In the latter it will be seen 
that the camshaft of the engine terminates in a small 
disc-crank, which causes the reciprocation of a curved 
rocking lever at the back end of the cylinder. Refer- 
ence to Figs. 3 and 4 will show that this disc-crank is 
provided with angular adjustment for timing. The 
tocking lever, marked “‘ A.” in Fig. 5, carries a hardened 
steel roller which works in contact with a hardened 
steel cap B, the inward motion of which compresses 
a stiff spiral spring and so tends to force the plunger 
c forward. The motion of the plunger is resisted by 
oil in front of it which is trapped between the non- 
return ball inlet valve and the spraying valve D (Fig. 4), 
so that the plunger cannot move until the spraying 
valve is opened. On the rocking lever A is an abut- 
ment E, which, at the forward end of the travel of the 
ver, comes in contact with a pin, F. This pin is 
inwards against the pressure of the spiral spring 
Surrounding it, which otherwise holds the spraying 
valve closed by the system of levers shown. A very 
t movement of the pin F is sufficient to open the 





spraying valve when the fuel is suddenly injected by 
the action of the spring on the plunger C. On light 
loads the governor does not permit the fuel. pump to 
force so great a quantity of oil in front of the plunger 
C, so that the plunger has a shorter travel and the 
injection does not last so long. The moment of injec- 
tion is, however, unchanged, as this is determined by 
the contact of the abutment on the lever A with the 
pin F, It should also be noticed that the force with 
which the oil is injected, being dependent only on the 
action of the plunger spring, will not vary with the 
speed of the engine, and a proper spray will therefore 
be obtained from the moment of starting the ine. 
This is a great advantage at starting, as it enables the 
engine to be started up from cold with the fuel on which 
it is to be run, no petroleum ever being needed. 
Furthermore, the fuel has not to be pre-heated before 
injection, except it is of such a nature that it cannot 
be pumped when cold. 

The smaller sizes of engine which can be. pulled round 
by hand, can be started on half-compression by means of 
a removable plug to which is attached a agp te 
rag or other device. Half-compression is produced 
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by keeping the air valves open longer than usual, 
instead of by the more common method of giving the 
exhaust valve a second motion. Large engines of 
course are started by compressed air from containers 
which are charged automatically from the cylinders 
when the engines are at work. In the case of engines 
if over 100 brake horse-power, it is considered advis- 
able to fit a small auxiliary engine and compressor in 
case the pressure in the container should at any time 
be lost, as otherwise a lot of hand-pumping is re- 


uired, 
‘ The 300 brake horse-power engine at Wembley had a 
camshaft on either side, and might be regarded as a 
right-hand and a left-hand engine placed side by side 
and working on the same shaft. The single governor 
on the right-hand engine operated on both fuel pumps 
and ensured that each cylinder should carry the same 
load. When more than two cylinders are used, the 
camshaft is carried along the top of the cylinders, 
instead of across the back as in some designs, and thus 
allows of each combustion chamber, valve, and fuel 
injector being removed without disturbing any other 
cylinder details. The Blackstone spring-injection 
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engines are made of the single cylinder type in sizes 
from 8 brake horse-power to 150 brake horse-power, 
and with two or more cylinders up to 900 brake horse- 
power. 


THE INSTITUTION OF CIVIL ENGINEERS. 
Presidential Address*, by Basu Mort, C.B. 


| nope I shall not be considered prejudiced if I say 
that, to me at any rate, our profession of engineering 
is the most useful of all professions, and the finest 
occupation to which any man can devote his life’s work. 

During the past 40 years of my life a considerable 
proportion of the work upon which I have been 
engaged has been carried out in the neighbourhood 
of London, and I should like to draw attention, so far 
as I am able in the time allowed me, to what this great 
city of ours owes to the engineer. 

It is not really so very long ago since the only means 
of travelling from one part of London to another, for the 
vast majority of the population, was by walking. Car- 
riages were only for the very few. There was a certain 
number of ‘“ hackney coaches”’ before the introduc- 
tion of the “‘ cab’ in 1820, but no serious attempt to 
provide public conveyances at a moderate price in a 
systematic manner was made till the London General 
Omnibus Company started to run omnibuses in 1856. 
From that date to the present time this company has 
served the travelling public well; how well is readily 
shown by the number of passengers carried, which has 
risen from 42 millions in 1870 to the astounding figure 
of 1,040 million passengers during last year. 

The introduction of railway facilities in the inter- 
urban district of London was much delayed, and it was 
not till 1863 that the first section of the Metropolitan 
Railway, from Bishop’s-road to Farringdon-street, was 
opened for public traffic. This was an epoch in the 
history of London transport, that, I regret to say, is 
well within my memory. The opening of the Metro- 
politan Railway was the beginning of a period of 
great activity in the promotion of underground rail- 
way schemes of a similar character. In the area at 
present surrounded by the Inner Circle alone there were 
in a few years forty schemes for underground railways ; 
many proposed to cross the parks from North to 
South, but the majority of the lines were to run more 
or less from East to West. Unfortunately, or perhaps 
fortunately, these schemes were not carried out, and 
except for the many extensions of the Metropolitan 
Railway Company, and of the Metropolitan District 
Railway Company, which was founded in 1864 and 
opened its first section from High-street to Gloucester- 
road and Westminster, no other railway facilities of 
moment were given to the people of London till the 
year 1890. ; 

The next wave of activity in the promotion of railways 
in the Metropolis began in 1885, when the first Act was 
obtained for the first of the so-called deep level tube 
railways. 

I do not propose to deal in much detail with the 
method of tube railway construction. I should, how- 
ever, like to take this opportunity of saying a word 
or two about the engineer who was the pioneer in the 
construction of tube railways, namely, James Henry 
Greathead, who 40 years ago was my chief and, later 
on, my very dear friend, to whom I owe much for teach- 
ing and example which has been of great use to me 
in my professional career. I think there are few 
engineers to whom the travelling public of London 
owes a greater debt of gratitude than to Greathead. 
The opposition in Parliament to the “* City and South- 
wark Subway Bill ’’ (which was the first tube railway) 
was very great. Every local authority, the gas and 
water companies, the omnibus company, and the 
railway companies, in fact, every one who could establish 
a locus standi, opposed his scheme in 1884. Greathead 
was an excellent Parliamentary witness, and he fought 
the case successfully with great courage and with that 
constant courtesy to his opponents for which he was 
so well known. 

It is great tribute to Greathead’s foresight and 
ability as an engineer that although about 80 miles 
of tube railway tunnels have been constructed by other 
engineers since his death 28 years ago, the methods of 
construction he originaliy adopted and the shield used 
are still in accordance with this original design, except 
for some modification in detail, and the introduction of 
mechanical excavation. 

New ideas and inventions such as Greathead’s 
stimulated activity, and between 1885 and 1890 no 
fewer than seventeen new schemes for tube railways 
were proposed, but none of them received Parlia- 
mentary sanction. Immediately, however, the City 
and South London Railway was opened in December, 
1890, the possibilities of this type of railway were proved. 
There was then another period of activity similar to 
that which followed the opening of the first section of 
the Metropolitan Railway in 1863. Parliamentary 
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Committees began to look with more favour on new 


schemes brought before them, and between 1890 and 
1900 thirty-two new tube railways were proposed and 
seventeen were authorized. Then, however, from 1900 
to 1902 came a period of disappointment. Powerful 
financial groups competed strenuously with one another 
to secure for themselves what were considered the most 
advantageous routes, and out of thirty schemes 
deposited, nine were for lines from Hammersmith to 
Charing Cross and the City via ghe Strand and Fleet 
Street upon practically the same line. The total 
length of these thirty schemes amounted to about 100 
miles, and the proposed capital expenditure to nearly 
50,000,000. A great Parliamentary fight took place, 
the biggest in the history of tube railways. 

Endeavours were made during the progress of the 
Bills to amalgamate certain groups, parts of railways 
were dropped and new junctions and new connections 
were put forward, till the original lines and estimates 
as deposited were unrecognizable. It was chaos, the 
final result being that practically all the schemes were 
rejected, and out of the 100 miles proposed only 4 
miles of new railways were authorized. Really 
excellent schemes were thrown out, and I think it is 
improbable now that there will ever be a tube from 
Piccadilly under the Strand and Fleet Street into and 
passing through the City, which would be of value to 
inter-urban communication. 

With the exception of extensions of lines existing 
or authorised in 1903, no further tube railways have 
been constructed; and considering the heavy cost 
of works at the present time, it is unlikely that there 
will be many further developments in the immediate 
future. It is unfortunate that the existing tube rail- 
ways have been constructed in a piecemeal fashion, 
in accordance with the ideas of individual promoters 
and their advisers, without regard to the interests of 
London as a whole. The existing railways, good as 
they are, do not, and now never can, give that public 
convenience they might have done had they been 
carried out as parts of a well-thought-out compre- 
hensive scheme, 

Although lack of foresight has prevented our having 
the very best, we have, as the result of private enter- 
prise, a network of deep-level railways which, in spite 
of original defects, have of late years and at great 
expense been made as nearly perfect as possible ; 
and by co-ordinating practically the whole system 
of London railways, tramways, and omnibuses under 
a most wonderful organisation and management, we 
have a rapid transit system that is certainly second 
to none in the world and is probably unequalled. 

Before leaving the subject of tube railways, there 
are one or two special points in connection with them 
that may be of some little interest and may not be 
universally known, as, for example, the question of 
size. Why are the main-line tunnels 11 ft. 8} in. 
internal diameter? The original City and South 
London lines were 10 ft. 2 in. and 10 ft. 6 in. in diameter, 
but this size was a great handicap to the company, 
as it did not give really sufficient space for the accom- 
modation of a satisfactory type of rolling-stock, and in 
later tubes the internal diameter was made 11 ft. 8} in. 
It is somewhat surprising what a very superior coach 
this comparatively small increase in diameter gives. 
There is no scientific reason why the diameter should 
be the curious figure of 11 ft. 8} in. It arose in this 
way: in a later tube contract- the drawings showed 
the internal diameter as 11 ft. 6 in., but the engineers 
concerned were anxious as to the capacity of such a 
tunnel to take the rolling-stock desired by the traffic 
department, after allowing for the error of line and 
level which inevitably occurs during construction. As 
the contract had been let, it was undesirable to increase 
the exlernal diameter, and so increase the excavation, 
&c., and consequently the contract price. After careful 
consideration it was decided to reduce the depth of 
the flanges of the cast-iron tunnel lining to a minimum. 
This reduction of the flanges increased the internal 
diameter to 11 ft. 8} in., the outside diameter remaining 
the same. All other tubes have been constructed to 
this dimension as a standard gauge. 

The station, crossover and junction tunnels, &c., 
are of varying sizes up to 30 ft. ‘internal diameter, 
and for short lengths the diameter has reached 35 ft. 
These figures show how readily the London clay, in 
which the great bulk of tube railways have been made, 
lends itself to the construction of tunnels of all sizes, 
and the existence of tube railways is largely owing to 
the presence and properties of the London clay. This 
is usually hard and very tough, and ! think if it could 
be immediately protected in tube railways from the 
action of the air, great lengths of tunnel would require 
no lining at all. Under some parts of London, particu- 
larly the City, the clay has a peculiar characteristic 
which is not so apparent further south or west. If 
you drive a bar into the clay in this area and withdraw 
it, leaving a circular hole, you will find that in the 
ce of about an‘ hour the hole will be completely 
closed, 
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This plasticity was particularly noticeable during 
the construction of a tube through the City, where a 
very slight hair crack in the surface of the street was 
observed about 50 ft. in advance of the tunnel face, 
and it extended hour by hour as the work progressed 
60 ft. below, owing to the plasticity of the ground. 
No actual structural damage was observable, as the 
movement was slight and uniform, but the street is, 
as a matter of fact, about } in. narrower than it was 
before the tunnels were constructed. 

Another peculiarity of the London clay is a constant 
source of anxiety to those engaged in tube construction, 
namely, the extreme irregularity of the surface, which 
bore-holes—those most misleading of things—cannot 
in any way be relied upon to detect. 

There is another point in the general design of tube 
railways, apart from details (which I have endeavoured 
to avoid), which I regret has not been developed as it 
might have been. That is the adoption of gradients 
for acceleration and deceleration on leaving and 
approaching stations. By the courtesy of the London 
Electric Railways Company, I am able to say that the 
saving in power on the Central London Railway through 
the adoption of the gradients referred to amounts to 
about 15 per cent. as compared with the power required 
for propulsion of trains of similar weight on tube rail- 
ways which have not been constructed on this prin- 
ciple. 

Through the introduction. of rotary mechanical 
excavators the speed of construction of tube railways 
has considerably increased, and the maximum reached 
so far as I am aware, is 170 ft. per working week of 
134 hours, or 1-27 ft. of completed tunnel per hour. 
I have not been able to ascertain whether this rate of 
progress for completed work has been exceeded in any 
other country, but I believe not. It applies, of course, 
only to the\comparatively small main-line tunnels, and 
I am of opinion that it is a higher speed than should 
be allowed, except under special conditions. Also there 
is no object to be gained by greater speeds, as rapidity 
of construction of the main-line tunnels is not the key 
to the situation. It is the large station tunnels with 
the necessary surface connections which determine the 
period required for the final completion of a tube rail- 
way, with stations about half a mile apart, whatever 
be its length. 

I should say a few words on the enlargement of the 
old 10-ft. 2-in. and 10-ft. 6-in. tunnels on the City and 
South London Railway to the standard diameter of 
1] ft. 8} in., as this work was carried out practically 
to completion without stopping the traffic. It was a 
somewhat novel undertaking, the amount of enlarge- 
ment being so small, and was successful up to a point, 
10,280° yards having been enlarged with the traffic 
running, out of a total of 13,000 yards. 

Special shields through which the trains could run 
during the day were constructed so as to encircle the 
old tunnels, the lining of which was removed as the 
shields were driven forward. These shields cut away 
the excavation necessary for the enlargement, and the 
new tunnel segments were erected under cover of the 
shields which supported the ground between the small 
and enlarged tunnels when traffic was running. Unfor- 
tunately, shields could not be used in all places owing 
to the necessity of adjusting the original errors of con- 
struction, and in these places the enlargement had to 
be carried out by hand with ordinary poling boards. 
On November 27, 1923, an accident, which might have 
been extremely serious, happened through subsidence 
of the ground at one of the hand-driven faces. For- 
tunately, the trains were stopped in time, and no one 
was injured, but it was decided to close the railway and 
complete the work without traffic running. It was a 
regrettable though very wise decision, and one dis- 
appointing to all concerned, as the work was so nearly 
completed. j 

In the early days, when efforts were made to obtain 
Parliamentary sanction for underground railways, one 
of the chief arguments used in their favour was that such 
railways would remove traffic from the streets and so 
decrease the congestion, which even 30 years ago was 
causing anxiety, and the chief argument put forward 
by the omnibus and tramway companies and others 
against the schemes was that they would be robbed of 
traffic which, in their opinion, was only just sufficient 
to keep them alive, and that they would consequently 
die. What are the facts? Going back for the moment 
to the traffic carried in 1870 by the means (other than 
cabs and private carriages) then available for transport. 
which consisted of the London General Omnibus 
Company, the Metropolitan Railway, and a few miles 
of the Metropolitan District Railway, the total number 
of passengers amounted to 90 millions. Tramways were 
started in 1870, and traffic began to increase rapidly 
with the creation of new omnibus companies and 
railway repaint _ in 1880, after a oa ot <m 

the number of passengers carri Be 
to 220 millions. In 1890 the total was 460 millions. 
In 1900 it reached a total of over 800 millions, and in 





1923 the total passengers carried by all methods of 
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public transport reached the astonishing figure of 


about 2,600 millions in the metropolitan area, and 
this is exclusive of the suburban passengers brought 
into London by the main-line railways, except in so 
far as they may travel afterwards by the metropolitan 
services. . This enormous and increasing movement of 
people ‘emphasizes the fact that in large cities the 
greater*the facilities.for rapid transport at reasonably 
cheap rates, the ter the volume of traffic. Some 
radical steps will have tobe taken in the next few 
years if locomotion in our main thoroughfares is not to 
become a farce, -and the most-rapid way of travelling 
above ground to be :by walking, as in the very early 
days when there were no facilities at all. Indeed, in the 
City “itself that time, for all practical purposes, has 
already arrived. No doubt much cout be done by 
traffic diversion and regulation. Something, however, 
of much greater scope than traffic regulation will 
undoubtedly have to. be undertaken in the near future. 
If new streets are the only solution, I sincerely trust 
they will not be overhead to disfigure for ever our great 
City. If there must be new streets let them be under- 
ground, and such a proposition is, I think, by no means 
impossible.- If the Traffic Authority were granted the 
same powers as are already possessed by the London 
County Council and other authorities, and if compulsory 
powers were given for passing under property at a 
reasonable depth for a reasonable wayleave, then such 
streets: would be practicable and-of-real value. The 
cost would, of course, amount to many millions, but 
would probably ‘be less than that of any other scheme 
for relief on a large scale. I think that the suggestion 
recently brought forward with some prominence by 
Sir Alfred Yarrow to obviate the blocking of traffic 
at the intersection of main streets, by the construction 
of inclined crossings, is worthy of very serious con- 
sideration. I do not think that Sir Alfred claims that 
the idea is altogether new, but it certainly has this 
wonderful novelty about it, that he has, with - his 
usual generosity, offered to find the money for a trial 
of the proposal in so far as the actual works are con- 
cerned. I am not sure that an offer of this kind, purely 
in the public interest, has ever: been .made before. 

The traffic regulation ‘is most difficult, not where 


roads meet at right angles, but where they meet at: 


more or ‘less acute angles, and I have made, as a matter 
of interest, an approximate estimate ‘of the cost of 
inclined crossings at Hyde Park Corner. Here you 
have traffic from Hyde Park to ‘Constitution Hill 
and Victoria crossing in-various directions the main 
stream of traffic from Piccadilly to Knightsbridge, and 
also to Victoria and vice versa, This could be avoided 
by adopting Sir Alfred Yarrow’s suggestion. The cost 
would ‘be approximately 150,000; and if made below 


ground. there woulti be no superstructure to injure the: 


esthetic beauty of this’ magnificent site, where conges- 
tion is severe. Further east, atthe junction of Waterloo 
Bridge with the Strand, at Ludgate Circus, and at the 
junction of. Blackfriars Bridge with Queen Victoria- 
street-and the Embankment, inclined crossings could 
be constructed, and there are many other points’ which 
could be treated in the same manner. Unfortunately, 
at Oxford Circus and Piccadilly Circus and in the 
City, the conditions are such that their construction 
either above or below the surface would present very 
great difficulties. 

Turning to. cross-river communications between 
Middlesex and Surrey in the London area, the develop- 
ment has hardly kept pace during the last 50 years 
with the growing needs of the population. 

_ From Vauxhall Bridge to the Tower Bridge, both 
inclusive, we have only added 85 ft. of width of roadway 
by bridges across the river during 50 years. It is 
perhaps even more surprising that, taking the central 
area of London—that is, from Westminster Bridge 
to the Tower Bridge, a distance of nearly 2} miles— 
only 55 ft. of width of roadway has been added to 
our cross-river communications since 1831, or in 
nearly 100 years. The only additions have heen the 
widening of Blackfriars Bridge by 48 ft. in two 
stages, and the reconstruction of Southwark Bridge, 
i ft. wider than the old bridge designed by Rennie and 
completed in 1819. Even this is somewhat misleading 
because, of the 30 ft. second widening of Blackfriars 
Bridge, 17 ft. at the side of the roadway is monopolised 

y tramways. Anyone observing the tramways on 
Blackfriars and Westminster Bridges. where the same 
conditions exist, will notice that the area occupied 
by tramways is for all practical purposes useless for 
ordinary vehicular traffic. So it really amounts to 
this, that the width of roadway communication across 
the tiver between Westminster and the Tower Bridge 
= Vehicles other than tramways has been increased 
’y only 38 ft. in the last 100 years, which hardly 
seems adequate to meet modern requirements. In 
matters of public interest we appear to have greater 
difficulty how in making up’ our minds what to do, 
and in doing it, than our predecessors had. In the 
tarly part of the nineteenth century they do not 
“ppear to have had these difficulties, because four 

Nidges were decided upon and were: built, namely, 
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‘Waterloo, Southwark and London Bridge designed by 


Rennie, and the old Vauxhall Bridge designed by 
Walker. In the bridges designed by Rennie, as was 
customary at the time, the piers and abutments were 
founded on timber piles driven into the bed of the 
river. Two layers of heavy cross timbers were laid 
on the tops of the piles and planked over with another 
timber platform about 6 in. thick, upon which the 
actual masonry was built. A somewhat interesting 
point in connection with the timber foundations of 
these bridges over the Thames is.thevlength of time 
they last, which is apparently about-100 years. In 
the case of the Southwark Bridge, which was commenced 
in 1814, some settlement of the piers showed itself 
in 1890, and increased gradually till the reconstruction 
of the bridge in 1913. In reconstruction the number of 
arches was altered from three to-five, and it “was 
necessary for navigation purposes to remove the old 
piers and their timber foundations entirely. They 
were removed. inside cofferdams, so that the actual 
condition of the timber was shown beyond doubt. 
The piles themselves were generally well preserved, 
but the horizontal timber platforms had .deteriorated: 
so seriously that the heads of the piles pierced into 
them. The masonry had, .of course, followed the 
sinking platform, causing settlement ‘after .a + period 
of 100 years. 

Waterloo Bridge, which was constructed in .the 
same mannef as Southwark Bridge so far as the founda- 
tions are concerned, was opened in 1817, and has for 
many years shown signs of gradual settlement. As is 
now well known, this movement increased rapidly 
about June, 1923, particularly in one of the piers of 
the centre arch, and the bridge was closed for traffic 
by the London County Council’ in May, 1924, during 
temporary repairs. From close inspection there is 
no doubt that. this settlement is due to the deteriora- 
tion of the timber platform, as at Southwark, and the 
period is also-a little over 100 years. London Bridge 
was completed in 1831, and if it follows the example 
of Waterloo and Southwark we may. expect ‘trouble 
with the foundations in the next ten or twenty years. 

Old Westminster Bridge, designed and constructed: 
on a pile foundation by Charles Labelye, was opened 
for traffic in 1749, and about 100 years later, in 1856, 
the centre arch subsided, as in the case of Waterloo 
Bridge. It was then removed and replaced. by the 
present structure. 

I think it is generally agreed that Waterloo Bridge 
is one of the most beautiful of Rennie’s bridges, but 
from an engineering point of view the old cast-iron 
Southwark Bridge was the most interesting, not only 
because the centre arch, with a span of 240 ft., was 
the largest: cast-iron :arch ever built, but also for its 
unique design. 

I should like :to refer again for a:moment to the 
question of elasticity of the London clay whilst touching 
on -the work .of the engineer «in regard to..cross-river 
communication, because the movement can be ‘more 
readily perceived on the piers -of ‘bridges -than else- 
where. This has lately -been rather strikingly illus- 
trated during observations taken at Waterloo Bridge 
on the piers of the central arch. It was found that 
these piers rise and fall with the tide—that is to say 
they sink as the tide rises and rise as the tide falls, 
owing to the wéight of water compressing the elastic 
foundation. The movement is about 4 in. to ¥ in. 

I think that this movement really extends for some 
distance north and south of the river itself, probably 
for several hundred yards to a degree which is quite 
perceptible with precision instruments. Observations 
which are being made at St. Paul’s Cathedral show 
certain vertical movements of the structure-as a 
whole, but these observations have not yet: been carried 
over a sufficiently long period to enable me to give the 
amplitude of the movement which certainly occurs 
and is probably tidal. 

One of the great assets and delights-of our profession 
is that our life work, however hard it may be, and 
however full of disappointments and trials and failures, 
is work of exceptional interest; and it is open to 
every member of the profession to leave behind him 
something, however small, which is useful to -his 
fellow-men and to his country when his efforts are 
over. 


LETTERS TO THE EDITOR. 


“ MISSING PRESSURE AND HEAT LOSSES 
IN GAS ENGINES.” 
To tHe Eprror or ENGINEERING. 

Siz,—-In my oral reply at the Institution of Meech- 
anical Engineers on October 24, which is reported in 
the current issue of your journal, I stated that the 
temperature at the peak of the Hopkinson indicator 
diagram was 1,980 deg. This temperature I ought to 
have stated was measured on the absolute scale. On 
the centigrade scale it is 1,700 deg. The substitution 
of 1,700 deg. for 1,980 deg. does not, of course, affeet 











my thesis, but lends it even: greater support, .The 


dissociation tables calculated from the experiments 
of Pier and Bjerrum (upon which Messrs. Tizard and 
Pye have based their work in connection with the 
petrol engine) show that at this temperature the 
amount of dissociation is only a fraction of 1 per cent. 
Gas engine temperatures are usually less than 1,700 
deg. C., and I see no reason for correcting my state- 
ment that dissociation .in gas engines is very small. . 

Mr. H. M. Martin, while agreeing that I had estab- 
lished a case for delayed combustion, ‘that 
a dissociation due to radiation -in accordance with 
views put forward by Professor Perrin, might be more 
important than I thought. I agree with Mr. Martin 
that. Professor Perrin has put forward an entirely 
rational theory, and during the past two years; I 
have been conducting experiments having «a «direct 
bearing on it. These experiments are not. yet com- 
pleted but ‘they have gone sufficiently far to:enable 
me to say. that such radiation density «as.normally 
occurs within gas engine cylinders is not. sufficient 
to cause dissociation of the rather securely : linked 
CO, and steam molecules. My e i ts do not, ‘of 
course, disprove Perrin’s theory ; indeed, I am inclined 
to think that with radiation densities. much greater 
than those occurring in gas engine cylinders a substan- 
tial dissociation of CO, and steam may be effected. 

Professor Bone put forward the ‘theory ‘that: :the 
gaseous mixture at the moment of maximum .pressure 
might not be in the condition of equilibrium asia result 
of. abnormal distribution of its energy between vibra- 
tional, rotational and ‘translational energies. . This, is 
a view I held many years ago, but for reasons I put for- 
ward in your journal, August 22, 1919, I came to the 
conclusion ‘that it cannot account for the .‘ missing 
pressure °* to any very appreciable extent. 

Professor Bone also criticised my use ‘of. a complex 
mixture of gases like coal gas, and suggested that. | 
should have used pure single gases. I may say that, 
for certain of my experiments, I used hydrogen, and 
Professor Bone is aware of these experiments, for he 
has done me the honour to refer to them in one or two 
of his Royal Society papers. But I think in this case 
I ‘was right in using a complex gas because what. | 
wished«to find was not whether there is incompléte 
combustion in the-case of pure gases but whether there 
is incomplete combustion in a gas engine-using complex 
gases. Yours faithfully, 

W.: T.. Davin: 
Engineering Department, The University, Leeds. 
: November 3,.:1924. 





“THE - CALCULATION OF QUENCHING 
STRESSES.” 
To tHe Eprror or ENGINEERING. 

Str,—I wish to admit a mistake which has crept 
into Tables I and II of the report on -‘* Quenching 
Stresses’ read before the British: Association meeting 
at Toronto and printed in ENGINEERING, page 343,'in 
the issue of September.5, 1924. While it will not affect 
the general results, I wish to point it out before any- 
one may use these tables. I shall be most happy to 
answer any question that may arise on this paper. 
The corrected tables are as follows :— 

TaBLe I.—Effect of Drawing (Tempering) on the Maxi- 
mum Initial Stress for a:0-50 per cent. Carbon Steel 
heated to 1,500 deg. F., Quenched and Drawn with 
no Applications of Repeated Stress. 








j 
Stress Maximum 
Strain | Relief in Per cent. Value of 
Draw Relief. | Centre Reduction Initial 
Deg. F.| in. perin. | Fiber. Ib. | of Diameter.) Stress. Ib. 
per sq. in. per sq. in. 
0 0-001157 | 34,300 68-5 38,400 
300 0-001107 $3,100 69-1 36,700 
600 0-000760 | 21,900 68°5 24,400 
900 0-000227 6,800 68-5 7,600 
1,200 0-000100 3,050 68-5 3,410 

















TABLE II.—T he effect of Reversal of Stress on the Maximum 
Initial Stress for a 0:50 Carbon Steel heated. to 
1,500 deg. F. and drawn. 














| 
| Stress Maximum 
Strain Relief in Per cent. Value of 
Draw Relief. | Centre | Reduction Initial 
Deg. F.| in. perin. | -Fiber. 1b. | of Diameter.| Stress, 1b. 
| | per sq. in. per sq. in. 
| 
0 | —0-000064 | -1,930 39-1 — 8,061 
400 —0-000099 — 2,970 40-6 —4,610 
600 —0-000055 — 1,650 39°3 — 2,620 
300 + 0-000086 2,570 41-0 +8,960' 
1,000 |-O0-000045 +1,350 38-5 +2,180: 
1,200 +0-000013 385 39-3 + 610 
1,425 | +0+000008 240 38-8 + 380 


Yours-very truly, 
T. McLean JASPER. 
Engineer-of ‘ests, Fatigue of Metals Investigation, 
University of Hlingis, Urbana, ‘ 
October.21, 1924, 
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EXTENSIONS TO ST. PANCRAS POWER .- 
STATION. 


| Fig. 2. ST PANCRAS POWER STATION 
To the old Vestry of St. Pancras belongs the = 
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STANDARO COAL CONSUMPTION 








of being the first public authority in London to under- 
take the supply of electricity. It obtained Parlia- 
mentary powers for this purpose in 1883, though it was 
not until 1890 that a start was made by the erection 
of a small power station at Regent’s Park, and in L 
November, 1891, a public electricity supply was avail- & 
able at 220 and 1/0 volts. In 1894 it became necessary 
to erect a further generating station which formed the 
nucleus of the present King’s-road plant. This started 
with an aggregate generating capacity of 390 kilowatts, 
and the original intention was to supply current on the 
five-wire system introduced by Dr. Hopkinson in 
Manchester. Mr. Sidney Baynes, who was then, as 
now, the chief electrical engineer of the undertaking, 
decided, however, to keep to the three-wire system 
and to raise the pressure to 440 volts across the outers, 
St. Pancras being the first supply undertaking in the j at 50 cycles and 5,000 volts pressure to substations for 
country to adopt this pressure. The saving in copper} conversion. St. Pancras again led the way among 
was, of course, enormcus, and this, together with the | Local Authorities in introducing this system. The 
practical advantages of being able to supply power and | first two alternators were driven by Browett-Lindley 
lighting current from the same distributing mains | high-speed engines, but turbines were adopted in 1905, 
resulted in the example of St. Pancras being followed | two Parsons machines, each of 1,000 kw. rated capacity, 
generally for low-pressure distribution systems through- | being put down in 1905 and 1906 respectively. The 
out the country. An equally far-sighted policy was | continued growth of the load necessitated further plant 
adopted with regard to the development of a factory | in the course of a few years, and in 1912 the St. Pancras 
load, and so long ago as 1898 electrical energy for power authorities ordered from the Brush Electrical Engineer- 
purposes was sold in St. Pancras for what was then the | ing Company, Limited, the first Ljungstrém turbine to 
very low rate of 2d. per kw.-h. | be built in this country. This machine, which was 
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By the year 1903, when the annual output of elec- | rated at 1,500 kw., was only about the second or third 
tricity had risen to over 5,000,000 kw.-h., it became /in existence at the time, but its performance completely 
evident that the limits of direct-current generation had | justified Mr. Baynes’ recommendations, and the same 
been reached, and it was decided to put down alternat- | type has been adopted in subsequent extensions. 
ing current machinery transmitting three-phase current! The Brush-Ljungstrém plant now installed in the 
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King’s-road station now consists of the 1,500-kw. set 
just mentioned, a 3,000-kw. set installed in 1918, 
a 7,000-kw. set installed in 1923, a 7,000-kw. set 
officially started up on Friday last, and another set 
of the same size in the course of erection, an aggregate 
of 25,500 kw. of this type of plant. A general view of 
the engine-room, showing the four larger units, is 
given in Fig. 1. The turbines all work with steam at 
a pressure of 190 Ib. per square inch at the stop valve, 
and a temperature of 584 deg. Fahr., and exhaust into 
a vacuum of 28-5 in. The 7,000-kw. machine which 
has just been put into service, has a condenser’ of 
12,000 sq. ft. of cooling surface and will maintain a 
vacuum of 28-5 in., when supplied with 8,600 gallons 
of water per hour at a temperature not exceeding 
70 deg. Fahr. The air is extracted from the condenser 
by a Hick Brequet steam ejector, and the condensate 
by a water-extraction pump. The ejector will deal 
with 41 Ib. of air per hour. The condensate pump 1s 
driven by a 8-5-h.p. Brush direct-current motor, and 
delivers the condensate against a total external head 
of 36 ft. into a close-feed system. The steam from 
the second nozzle of the air ejector is led to a feed-water 
heater, so that most of the heat of the steam is returned 
to the system. The cooling air for the two alternators, 
which make up the unit, is drawn through a Sirocco alr 
washer capable of dealing with 20,000 cub. ft. of air 
per minute. 

The present boiler house contains four boilers, each 
having a normal rated capacity of 40,000 Ib. of steam 
per hour, and working at a pressure of 200 lb. per 
square inch. Two of these are of the Niclausse type 
with Riley stokers, and two of the Babcock and Wilcox 
type with travelling grates. Each boiler has its own 
Avery automatic coal scale weighing the coal as it 
descends to the stoker hoppers. The quantity of coal 
burnt during every shift is thus known at the end of 
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GOVERNOR FOR TWO-SPEED OIL ENGINE. 


CONSTRUCTED BY MESSRS. VICKERS-PETTERS, LIMITED, IPSWICH. 








the shift, and is checked against the electrical output 
during the same period. There is thus a continual 
test of the efficiency of the whole plant, which is 
essential to the maintenance of a consistently high 
standard of operation. The inauguration of this test, 
and the greater attention paid to the boiler-house 
operation generally, has had much to do with the 
remarkable reduction in coal consumption which has 
been brought about during the last few years. In 
the year 1922 the average coal consumption was 
brought down to about 3-5 lb. per kilowatt-hour 
generated ; last year the average figure was about 
3 lb., and this year it will be no more than about 
2-5 lb, The rate at which improvement is proceeding 
is illustrated by Fig. 2, which shows the Patsons 
lines for January and October of this year. It will 
be seen from the equations given on the diagram 
that to generate 35,000 kw.-h. per shift, which repre- 
sents a typical day-shift output at the present time, 
now requires a standard coal consumption of 
82,750 lb., or 2-33 Ib. per kilowatt-hour. Even so 
recently as January last the standard coal consumption 
for a shift with the same output was 89,000 lb., or 
2-54 lb. per kilowatt-hour. The constant or “ no- 
load” coal consumption of 4,000 lb. per shift, is 
unusually low for a station with the output of St. 
Pancras, and that such a figure can be reached is 
creditable both to the management and to the equip- 
ment. p 
It may be mentioned that an extension of the boiler- 
house plant now on order will include four more boilers, 
each of a normal evaporation of 40,000 lb. per hour, 
working at a pressure of 230 lb, per square inch. Two 
of these are being manufactured by Messrs. Babcock 
and Wilcox, Limited, and two by the Vickers-Spearing 
Boiler Company, Limited. All four boilers will be 
fired with pulverised coal on the Lopuleo system, 
the contract for the pulverised fuel equipment having 
en awarded to the Underfeed Stoker Company, 
Limited, for the first pair of boilers, and Messrs. 
Vickers and International Combustion Engineering, 
mited, acting as sub-contractors for the second two 
boilers, which will be installed. 











. 


TWO-SPEED OIL ENGINE FOR GRAIN 
ELEVATOR. 


An oil engine recently constructed by Messrs. 
Vickers-Petters, Limited, of Ipswich, for the opera- 
tion of a grain elevator at the Port of Bristol, is of 
special interest in view of the conditions, somewhat 
arduous for an internal combustion engine, which it 
had to fulfil. The duty of the engine is to drive a 
two-cylinder reciprocating grain exhauster, and it has 
to have a speed control by the governor when running 
40 per cent. below its normal speed. It has also to 
maintain at this lower speed the same torque as is 
exerted at normal speed. The normal speed is 195 
r.p.m., and the engine has to develop 250 brake horse- 
power at this speed, and 150 brake horse-power at the 
lower speed of 117 r.p.m. To fulfil these conditions a 
standard four-cylinder engine, rated to develop 320 
to 340 brake horse-power at 250 r.p.m., was taken and 
modified principally in connection with the method 
of fuel injection. In place of the standard shaft 
governor with its eccentrically operated pumps, a 
special fuel pump-box containing four cam-operated 
fuel pumps has been fitted to an extension of the bed. 
The cams give the pump plungers a constant stroke 
of 0-25 in. each by means of an arrangement of rollers 
and levers. 

Governing is effected by means of a centrifugal 
governor driven by gearing from the fuel pump cam- 
shaft, as shown in the figure above. This governor 
operates two disc-type helical cams, each disc carrying 
two cams. These cams vary the amount of the fuel 
delivered by passing a greater or less proportion of it. 
The governor itself is arranged with a hand speeder 
gear by means of which the speed of the engine can 
be varied from about 220 r.p.m. to about 110 r.p.m, 
Adjustment over so long a range of speed is said to 
be entirely successful. The other alteration from the 
standard engine was in connection with the fuel in- 
jectors, the usual pattern of injectors being replaced 
by a type which would ensure an injection pressure 
of 1,000 lbs. per square inch irrespective of the speed 
of the engine. 


A second engine was supplied for the same plant 
by Messrs. Vickers-Petters, Limited, this being a 
standard engine developing 71 to 76 brake _horse- 
power at 260 r.p.m. and direct coupled to a dynamo 
for lighting purposes and for operating auxiliary 
motors on the elevator pontoon. Tests on the smaller 
engine showed the fuel consumption to be 0-488 pints 
per brake horse-power-hour. The main engine con- 
sumed 0-466 pints of fuel per brake horse-power 
hour at 250 brake horse-power, and 0-52 pints per 
brake horse-power hour when developing 135 brake 
horse-power at 122 r.p.m. These figures are con- 
sidered exceedingly satisfactory in view of the fact 
that the larger engine is really a 320 brake horse- 
power engine. It may be added that during the shop 
trials the main engine was run for some hours on boiler 
oil, on which fuel the consumption worked out at 
0-473 pints per brake horse-power hour, or very little 
higher than with Shell-Mex fuel on which the official 
trials were made. 





TRIALS OF THE ORIENT LINER “ ORAMA.” 


TuE twin-screw Orient liner Orama,. an illustrated 
description of which appeared in our last two issues, 
was delivered at Tilbury on Saturday, October 25, by 
the builders, Messrs. Vickers Limited, after an exhaus- 
tive series of trials extending over ten days, which 
were carried out in the Irish Sea and on the Clyde. 

With the exception of the main feed and circulating 
pumps the whole of the auxiliaries of the ship are elec- 
trically driven, and some remarkable results in fuel 
economy constituting, it is believed, a world’s record, 
have been obtained. The principal trials carried 
out were :—(1l) Progressive trials on the measured 
mile at Skelmorlie at various speeds from 14 to 20 
knots. (2) A full power trial consisting of four runs 
between the Cloch and Cumbrae Lights, and a further 
six hours at the same power at sea. (3) A 24 hours’ 
fuel consumption trial at a speed of 14 knots. (4) A 
24 hours’ fuel consumption trial at a speed of 18-8 
knots. 

The contract provided for the fuel consumptions at 
various powers being- guaranteed by the builders, 
and the consumptions during the two trials of 24 
hours’ duration were of special importance. The 
results obtained were very gratifying, the consump- 
tion during the low power trial being at the rate of 
0-924 lb. per shaft horse-power per hour, and during 
the high power trial 0-785 lb. per shaft horse-power 
per hour. ‘These figures, including as they do fuel 
consumption for all purposes, are remarkably low, 
and are undoubtedly due to some extent to the 
extensive adoption of electrical auxiliaries and to 
superheat in the main turbines and the turbo-driven 
electric generators. 





TRIALS OF THE MOTOR-SHIP “SILURIAN.” 


On Thursday of last week, October 30, the motor-ship 
Silurian, an 11,000-ton vessel, built by The Blythswood 
Shipbuilding Co., Limited, of Scotstoun, Glasgow, to 
the order of Messrs. Owen and Watkin Williams, ran 
her official trials on the Clyde. The Silurian is 430 
ft. long by 57 ft. beam and 33 ft. 2 in. moulded depth, 
with a designed speed of 10-5 knots. The vessel is 
fitted with two six-cylinder Beardmore Tosi oil engines, 
having cylinders 620 mm. (24} in.) bore by 975 mm. 
(38% in.) stroke. The trials lasted for six hours, and 
the vessel maintained an average speed of 11-3 knots, 
the pair of engines developing an average of 3,300 
indicated horse-power at 126 revolutions per minute. 
The fuel oil consumed during the trials was 6,250 lb., or 
0-315 lb. per indicated horse-power for all purposes. 
This corresponds to 11-15 tons of fuel per 24 hour day. 
The average pressures recorded were as follows :— 
blast pressure, 950 1b. per. sq.in.; lubricating oil, 11 lb. 
per sq. in.; cooling water to jackets, 18 lb. per sq. in. ; 
cooling water to pistons, 15 lb. per sq. in. The dis- 
charge temperature of the piston cooling water was 
125 deg. F., and that of the cylinder head cooling 
water was 120 deg. F. During the trial all lighting, 
heaters, and engine-room auxiliary machinery was in 
operation, the average electrical load being 48-4 kw. 
On the measured mile, with the engines developing 
3,800 indicated horse-power at 130 revolutions per 
minute, a mean speed of 11:75 knots was obtained. 





LABOUR NOTES. 


Jupeine from the latest issue of the official organ 
of the British Bureau of the Red International Labour 
Union “ Ca’canny ” has no attractions for the rulers 
of Soviet Russia. In Russian state-owned under- 
takings, we are told by a writer in The Worker, the 
shop committees organise production sub-committees 
for the purpose of directing the work of, what are 





called, industrial conferences—meetings, that is, 
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between the administration and the rank and file for 
the exchange of “ experiences,”’ These sub-committees 
play the part of bureaus of the industrial conferences ; 
they draw up the agenda, prepare proposals and 
materials for the meetings and give effect to their 
decisions, The industrial conferences do not interfere 
with the work of the administration. Their decisions 
are taken up by the production sub-committees which 
submit proposals to the administration on the basis 
of the decisions. If the administration disagree the 
proposals are then submitted to the higher union and 
administration bodies. The main idea of the organi- 
sation is declared to be to interest the workers in 
industry, and thereby “ perfect and develop pro- 
duction.” 

The Russian trade union press clearly defines the 
duties of the trade unions in regard to industrial output. 
The main object of the movement is to lower the price 
of industrial products—to make goods cheaper. It is 
clear, therefore, the unions in effect, say, that ‘‘ what 
we need is to lower the cost of labour spent in the 
production of every goods unit. This task must be 
accomplished, not, of course, through lowering wages, 
but through obtaining the highest effect in the pro- 
ductivity of labour during a time unit. It is necessary 
to set aside in a most resolute manner all obstacles 
preventing the worker from giving a maximum output 
and this means that all restrictions upon the amount 
of the workers’ earnings must be removed in the first 
place. Also, as a rule, the basis of the pay for labour 
should be the grade of work and not the gradation of 
the wages scale to which the worker has been assigned. 
It is necessary to enforce piece work in preference to 
other rates. A similar system of stimulating labour 
should be applied also in the case of auxiliary labour 
and of the technical personnel. The unions must also, 
it is added, “launch a most determined struggle 
against absenteeism, and for the complete utilisation 
of the eight hours’ day for productive purposes.” 

In the light of the foregoing, the extremists in 
British Trade Unionism will have to revise some of their 
rules, written as well as unwritten. It cannot be 
pleasing to them to hear that in Soviet Russia one of 
organised labour’s aims is to reduce production costs 
by “ obtaining the highest effect in the productivity of 
labour during a time unit.”” The enforcement of piete- 
work and “the most determined struggle against 
absenteeism” are, no doubt, other unexpected and 
unpleasant features from their point of view. The 
meaning is a little obscure of the words “‘ the basis 
of the pay for labour should be the grade of work and 
not the gradation of the wage scale to which the worker 
had been assigned.” But it certainly seems as if 
Soviet Russia has hit upon a solution of the machine 
question which is not at all popular in engineering 
labour circles here. 





The executive committee of the National Minority 
movement have adopted a new plan which will, it is 
hoped, appreciably increase the number of the organ- 
isation’s adherents. They officially announce that 
they have had under consideration the best way of 
effecting a close personal contact with their sym- 
pathisers in the various working class organisations 
of the country. There are thousands of cases, they 
say, where sympathisers with the movement are not 
yet strong enough to get their trade union branches to 
affiliate to the minority movement. In order to get 
over that difficulty, it has been decided to issue an 
associate member’s card to all who apply and pay a 
fee of a shilling a year. ‘‘ By means of this card,” 
the executive committee add, ‘“‘ we shall know where 
our supporters are, and what unions they belong to. 
It will then be possible to bring them together into 
definite groups in certain districts and localities. Every 
worker is eligible to take out this card, providing, of 
course, he accepts the aims and objects of the minority 
movement,” . As the aims and objects of the minority 
movement are far in advance of the aims and objects 
of most of the craft unions, it will be interesting to see 
how the latter take this farther encroachment. 

A Russian official account of the recent provincial 
conference of the Moscow textile workers states that 
the fact that many of the members of the union who 
are unemployed are unskilled makes the fight against 
unemployment very difficult. The conference pro- 
posed that the union should attempt to train those 
members. It is added that in this industry wages 
have increased more quickly than the productivity of 
labour. The conference, therefore, laid it down as its 
fundamental duty to increase the productivity of 
tag and bring it into proper relation to the wage- 
evel, 








Tocreases of wages have been granted to storehouse- 
men, laboratory men, and storehouse assistants em- 


H.M. Dockyards and other Admiralty establishments 
at home. The storechousemen and laboratory men 
get an advance of 4s. per: week and the storehouse 
assistants an advance of 2s. per week. The rate of 
bonus payable in addition to these increases is at pre- 
sent 14s. per week. The special addition to the out- 
port rates allowed to men employed in the London 
area is to continue to be payable in addition to the 
tates as revised. 


The returns compiled by the Chief Registrar of 
Friendly Societies and the Ministry of Labour show 
that at the end of 1923 the total number of trade 
unions was 1,135, as compared with 1,176 in December, 
1922, the reduction being due partly to dissolutions and 
partly to amalgamations. The number of unions dis- 
solved was 39, with an aggregate membership of over 
6,300 at the end of 1922; and 24 were affected by 
amalgamations in which their number was reduced to 8. 
On the other hand, 14 new unions, with a total member- 
ship of 7,100, were reported as formed during the year. 
The total membership at the end of 1923 was approxi- 
mately 5,405,000, as compared with 5,610,000 at the 
end of 1922, showing a decrease of 205,000, or 3-7 per 
cent. The number of male members was about 4,590,000 
giving a decrease during the twelve months of 152,000, 
or 3-2 per cent., and the number of female members was 
815,000, representing a fall of 53,000, or 6-1 per cent. 
The total of 5,405,000 includes about 29,000 members 
in Irish Free State branches, and 65,000 members in 
other overseas branches of certain unions, in addition 
to a number of persons (principally teachers) who are 
members of more than one society, and are therefore 
counted more. than once in. the figures. When allow- 
ance is made for these cases the net number of members 
in Great Britain and Northern Ireland appears to have 
been nearly 5,300,000 at the end of 1923, as compared 
with about 5,500,000 at the end of 1922. 





Nearly all the main groups of unions sustained re- 
ductions in membership last year, the principal excep- 
tions being the mining and quarrying group, in which 
there was an increase of 70,000 (over 8 per cent.), and 
the railway group, which showed:-an increase of 35,000 
(nearly 8 per cent.). The greatest reductions were in 
the metal, engineering, and shipbuilding group, in 
which the membership fell by 133,000, or about 16 per 
cent. Other: groups showing heavy reductions were 
builders’ labourers (10,000 or over 17 per cent.), agri- 
culture (13,000), and pottery. and glass (6,000), both 
over 14 per cent., general labour (51,000), and linen and 
jute (4,000), both over 10 per cent. In some groups 
the reductions were comparatively small, the bleaching, 
finishing, &c., hosiery, woodworking, and furnishing, 
banking and insurance, and public administration 
groups all showing decreases of less than 3 per cent., 
while in the paper, printing, &c., groups the decrease 
was only 0-1 per cent. The road transport and dock 
labour, &c., group and the boot and shoe group showed 
small increases. The total female membership of all 
groups showed a larger proportional decrease in 1923 
than the total male membership, mainly due to a heavy 
reduction (over 26,000, or 10-4 per cent.) in female 
membership in the cotton industry, in which there is 
a preponderance of female workers. The reduction in 
female membership in this industry accounted for one- 
half of the total reduction in the female membership 
of all trade unions in 1923. 





The Ministry of Labour reports that the number 
of unemployed persons on the registers of Employ- 
ment Exchanges in Great Britain on October 27, 1924, 
was 1,203,100—910,500 men, 35,600 boys, 225,100 
women and 31,900 girls. On October 20, 1924, the 
number of unemployed persons was 1,204,078— 
909,671 men, 35,464 boys, 226,793 women and 32,150 
girls—and on December 31, 1923, 1,285,623—-946,521 
men, 36,659 boys, 267,373 women, and 35,070 girls. 





The deputation appointed by the General Council 
of the British Trades Union Congress, to visit Russia 
is to leave London this week-end. The main idea is 
to return the fraternal visit of M. Tomsky and others 
to the Hull Congress, but it is proposed, in addition, to 
inquire into the social and economic conditions of 
Soviet Russia and the position of the Russian trade 
unions. 





It is understood that the French draft decree on 
the subject of an eight hours’ day for seamen contem- 
plates a reversion in the case of liners to the provisions 
of the decree of August, 1922. There will be three 
complete eight hour shifts, that is, but more than eight 
hours may be worked when the duty does not mean 
effective work. On board cargo vessels ission 
may be obtained to do more than eight hours’ duty, 
but every hour worked over the eight is to be paid 
for at overtime rates. 





The tribunal recently set up for the purpose of 


tion by the men for an increase of wages—affecting 
the tramways industry issued its report on November 4. 
The tribunal is made up of representatives of the 
employers and the employees, with Sir William Mac. 
kenzie as chairman. The decision and report are 
signed by all the members of the tribunal, and the 
report reviews at length the present position, the 
circumstances of the application, and the cases pre. 
sented by the respective sides. The groupings and 
gradings for the purpose of fixing day work rates of 
wages, which the tribunal submits in its scheme for 
the several classes enumerated, are governed by the 
following factors :—(1) That no employee shall suffer 
a reduction of wages; (2) That no employee shall, as 
a result of any adjustment pursuant to the decision, 
receive a weekly increase of wages in excess of ls. 6d. ; 
(3) That present rates be calculated to the nearest 6d. 
The decision affects 142 undertakings in England, 
Wales, Scotland, and Northern Ireland, 90 of which 
are owned by municipalities and 52 by companies. 





Semi-skilled and non-skilled men employed in the 
depots and running sheds stand, the tribunal states, 
on a different footing from the other employees. It 
is, therefore, recommended that they be classified 
under three grades. The following are the weekly 
wages payable to adult male employees under each 
grade in each group (except non-classified authorities), 
subject to the limiting factors. The working week for 
day work is the normal working week in each under- 
taking :— 





Geom Grade 1 (Weekly | Grade 2 (Weekly | Grade 3 (Weekly 
P- |Rate, Day Work).|Rate, Day Work).|Rate, Day Work). 





8. d. s. d 8. d. 
1 63 6 59 6 56 0 
2 63 6 59 6 56 0 
3 61 6 57 3 540 
4 58 6 56 6 540 
5 56 6 54 6 520 
6 56 6 54 6 520 














» For night work the normal week is 48 hours, and the 
rate is the day work weekly rate as augmented by 
paragraph 53. Paragraph 53. is as follows :—“‘ The 
tribunal recommend that 4s. per normal week, as an 
added or extra rate,-be paid for night work over the 
corresponding weekly wage, paid for the same class of 
work done by day in undertakings outside the Metro- 
politan area, and 6s. per normal week in undertakings 
inside the Metropolitan area.” 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD,* Wednesday. 

Iron and Steel.—The outcome of the General Election 
has resulted in the revival of an optimistic feeling in the 
staple industries of South Yorkshire. The heavy steel 
trades have undergone little actual change, but thoug): 
business is still at a low ebb, the position generally is 
sounder as compared with six months ago. The output 
of steel from this district though substantially below 
normal, is showing si of recovery. Railway depart- 
ments are not working at full capacity, but if contem- 
plated schemes in connection with railway development 
in this and other countries are put into operation, there 
is no reason why this branch of local industry should 
not reap considerable benefit. Makers of axles, wheels 
and tyres continue to be dependent mainly on colliery 
repair work, but an improvement is looked for in the 
near future. Other branches such as shipbuilding and 
automobile steel manufacture are still suffering from a 
restrained demand. An increased demand for imple- 
ments and machinery is reported from the Colonies. 
but business is mostly confined to essential agricultural 
requirements. Electrical engineers report a slight 
improvement and look ahead with increased optimism, 
especially owing to the expectation that big power 
development and railway electrification schemes are 
likely to be put into operation. The lighter trades are 
experiencing better times, and the position at some 
works resembles that of pre-war periods. The call for 
most classes of tools is healthier, both on home and 
foreign account. Competition from Germany is not s° 
pronounced, and some of the local manufacturers are 
able to turn out products at prices below those 0! 
Solingen manufacture. 


South Yorkshire Coal Trade.—Though an early im- 
provement is looked for, the position generally shows 
no change. Best steams continue to be in strong 
demand for home consumption, but the amount going 
away for shipment is far below the average. Cobbles 
and nuts are selling better, but big surpluses at sidings 
have yet to be disposed of. Slacks display @ fresh 
weakness, though better quality slacks are in request. 
Business in house coal section shows a tendency of 
falling off. A revival is anticipated when the year 
more advanced. Foundry and furnace coke are only 
moderate, and gas coke remains unchanged. Quota- 
tions: Best branch hand-picked, 32s. to 35s. ; Barnsley- 
best Silkstone, 26s. to 28s.; Derbyshire best brights, 
27s. to 32s.; Derbyshire best house, 24s. to 26s. ; 
Derbyshire best large nuts, 22s. 6d. to 25s. ; Derbyshire 
best small nuts, 14s. to 16e.; Yorkshire hards, 21s. 6:. 
to 23s. 6d.; Derbyshire hards, 2is. to 23s.; rougl) 
slacks, 9s. 6d. to 12s.; nutty slacks, 9s, to 11s. ; smalls, 








ployed in ‘the naval store and other supply depart- 
ments, and in the civil engineering department, at 





considering various questions—including an applica- 





6s. to 8s. 6d. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Cleveland pig-iron is 
becoming scarce after the recent substantial sales, and 
there is indication that demand will necessitate early 
increase of output. Values are steadily advancing, 
but fear is entertained that continued rise may check 
business. There is a feeling that, at round about current 
rates, gradual expansion of trade may be reasonably 
looked for. That the outlook is ot es ‘as decidedly 
brighter is emphasised by the fact that sellers ask more 
for forward delivery than the following rates, which rule 
for early supply: No. 1 quality, 86s.; No. 3 g.m.b., 
8ls.; No. 4 foundry, 80s. ; and No. 4 forge, 79s. 

Hematite.—Though sup) of East Coast hematite 
continues more than came prices are moving upward, 
and further heavy sales are anticipated. oa, 3, 2, 
and 3 are now quoted 88s, to 88s. 
at 6d. above mixed numbers. 

Foreign Ore.—Imported ore is still difficult to dispose 
of, but quotations are advancing. Sellers are taking 
quite a firm stand, and base market rates’on best rubio 
at 22s. 6d. ¢.i.f. Tees. 

Blast-furnace Coke.—Durham blast-furnace coke, of 
good medium quality, remains at 25s. delivered to 
users in this district, and it is in only moderate request. 

Manufactured Iron and Steel.—In finished iron and 
steel Continental competition has still to be contended 
with, but there are indications that it is becoming 


somewhat less keen. Principal market. quotations’ 


stand :—Common iron bars, 12/.; iron rivets, 141. ; 
packing (parallel), 9/.; packing (tapered), 12/.; steel 
billets (soft), 87. 10s.; steel billets (medium), 9/.; steel 
billets (hard), 97. 10s.; steel boiler plates, 13/.; steel 
ship, bridge and tank plates, 91. 15s.; steel angles, 
91. 10s.; steel joists, 97. 10s.; heavy steel rails, 9J. ; 
fish plates, 137.; and galvanised corrugated sheets, 
171. 10s. 


Tron and Steel Imports.—Returns issued this week give 
the imports of iron and steel to the Tees from Holland, 
Belgium, France, Norway, Sweden, Germany, India, 
and coastwise, for the year ending October 31, as com- 
pared with quantities for the same time twelve months 
ago, and for the corresponding pre-war period of 1913-14. 
During the past year, 24,683 tons of pig-iron were 
imported, as against 14,817 tons a year ago and 1,427 
tons in the pre-war period. Crude sheets, bars, billets, 
blooms, and slabs unloaded to the end of last month 
reached 95,077 tons, as against 77,931 tons a year ago 
and 33,655 tons in the pre-war period. Plates, bars, 
angles, rails, and joists unshipped during the past 
twelve months amounted to 20,974 tons, as against 
ra tons a year ago and 19,482 tons in the pre-war 
period, 


Shipments of Iron and Steel.—Shipments of iron and 
steel from the Tees last month totalled 105,499 tons, 
as compared with 75,122 tons in September, and during 
the previous five months they had not reached 100,000 
tons. October loadings were composed of 44,877 tons of 
pig-iron, of: which 16,543 tons went coastwise and 
28,334 tons went overseas; of 8,144 tons of manufac- 
tured iron, of which. 5,609 tons went coastwise and 
2,535 tons went abroad; and of 52,478 tons of steel, 
of which 13,746 tons went coastwise and 38,732 tons 
went to foreign ports. Of the pig-iron despatched, 
Scotland received 13,628 tons, Italy 8,150 tons, the 
United States 4,835 tons, Germany 2,726 tons, Sweden 
2,664 tons, Wales 2,050 tons, and France 1,947 tons. 
Natal was the best customer for manufactured iron, 
taking 1,294 tons. Principal importers of steel were : 
India, 6,666 tons; West Australia, 5,689 tons; the 
Argentine, 3,224 tons; New South Wales, 2,705 tons ; 
China, 2,090 tons; and South Australia, 1,922 tons. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—There is a better undertone in 
the Scottish steel trade this week, but so far business has 
not improved. Inquiries show a tendency to increase, 
hut the keen competitive offers from outside makers 
prevent local producers securing many contracts,: and 
until costs in this district can be reduced there seems 
little chance of much improvement. The demand for 
plates and sections, while slightly better since prices 
were reduced, is, nevertheless, very poor. Black sheet 
makers are still well employed on the lighter gauges, but 
there is little call for the heavier gauges, while the 
galvanised sorts are the turn easier, although prices are 
down. The general export side of the steel industry is 
decidedly poor. The following are the market quotations 
forho me delivery :—Boiler plates, 13/.-per ton; ship 
plates, 97. 15s. per. ton; sections, 9/. 10s. per ton; and 
sheets, 4 to } in., 127. per ton, all delivered Glasgow 


stations, 


_ Malleable Iron Trade.—Quietness is still very prevalent 
in the malleable-iron trade of the West of Scotland, and 
movement is very limited. Fresh business is extremely 
difficult to pick up, and the outlook is not enc i 
despite prices being easier. The state of the re-roll 
steel bar branch of the industry is also much quieter. 
The current quotation for “‘ crown ”” bars is 12/. per ton, 
delivered Glasgow stations. 


Scottish Pig-iron Trade.—No change of any kind can 
be reported in the Scottish pig-iron trade, but an improve- 
ment in inquiry. has been more noticeable of late. The 
output is still more than equal to the demand, but there is 
® quiet confident feeling that a change for the better 


., and No, 1 is put | P' 
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the following are to-day’s market quotations :—Hematite, 
4i. 15s. per ton, delivered at the steel works; foundry 
iron, No, 1, 41. 15s. per ton, and No. 3, 4/. 10s. per ton, 
both on trucks at makers’ yards. , 


Scottish Shipbuilding.—The shipbuilding returns for the 
various Scottish districts for the months of October are 
very satisfactory, and show that active conditions have 
been very general. The total output for the month was 
24 vessels of 92,391 tons, made up as follows :— 


Vessels, Tons. 

The Clyde ... S 18 84,104 
The Forth ... ii coe 2 3,207 
The Tay ... alts a 1 3,000 
The Dee and Moray Firth 3 2,080 
Total ate brs 24 92,391 


Although the tonnage launched has been good for the 
ast three months, it is the future which gives concern to 
the shipbuilders, New contracts are still very .scarce, 
and only some nine vessels were reported as having been 
fixed up during the past month, and all of these for 
Clyde yards. An improvement in this direction is .an 
absolute necessity if employment:in the yards is to be 
maintained, but owing to the present high cost of 
construction the price of new tonnage is too high for 
shipowners .to enter the market, except where actual 
necessity exists. The Clyde output for the past month is 
easily the highest for the year, and indeed it is the largest 
October tonnage for the past twenty years. It brings 
the figures for the ten months up to 183 vessels of 
459,761 tons, which compares with 167,241 tons for the 
same period of last year and with the total of 559,834 
tons for the ten months of the record year 1913. It is 
thus short by 100,000 tons. of the figures for the latter 
year, and has only been bettered on six occasions since 
the year 1904. 


Scottish Pig-Iron Shipments. —The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ended last Saturday, November 1, amounted to 1,187 
tons. Of that total 912. tons went foreign and 275 tons 
went coastwise.. For the corresponding week of last 
year the figures were 1,837 tons foreign and’ 345 tons 
coastwise, making a total shipment of 2,182 tons. 








NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Coal Trade.—The joint accountants of the coal 
owners and miners in the South Wales coal trade, in 
their report for September, show a heavy loss ton 
on the total quantity raised, which was also the case 
in the previous four months. Since the new wi 
agreement came into operation in May last the working 
of the industry has shown a loss in each month. Previous 
to that the periodical audits showed a profit, but the 
greater cost created by the new agreement coupled 
with the trade depression has turned a profit into a loss. 
The loss per ton in September amounted to 10-07d., 
compared: with a loss of ls, 3-63d. in August, 0-0Ol1d, 
in July and. 1s, 4-90d. in June. On the 15,134,115 tons 
of coal raised in the four months ended September, 
the average loss has been approximately 10d, per ton, 
representing an aggregate Toss to the industry of 
629,8437. The proceeds during the period amounted 
to 14,325,875/., and the costs to -14,955,7181.,. made. up 
as follows :— 


Proceeds... 14,325,8751. 
Costs— 
Wages... ... 10,077,506. 
Other costs 4,878,213. 
° ———— 14,955,7181. 
Loss ... 629,843. 


The deficit is at the rate of over 1,800,000/. per annum, 
and is unprecedented in the history of the industry. 
The general wage rate certified for November is 17-6 
per cent. compared with 16-08 per cent. in August, 
so that the miners’ wages will remain at the minimum 
of 42-22 per cent. on the 1915 standard. The difference 
between the wages certified and to be paid is 24-62 per 
cent., and to provide this the owners are compelled to 
sacrifice the whole of their share of the surplus and their 
standard profits. This sacrifice will not be sufficient 
to meet the minimum, and the difference must be met 
by using the financial reserves of the ies or by 


was improved: by nearly 1d. per ton, as a result 
of a larger output there was a reduction in the labour 
cost of 2d. ton, and in other costs of 24d. per ton. 
The September output was, however, nearly 500,000 tons‘ 
below the aver output in a month when work is not 
interrupted by holidays. In the four months ended 
September last, the output at 15,130,000 tons was 
2,870,000 tons less than in the corresponding period: of 
1913 when the wages bill at 6,900,000/. was 3,390,0000. 
less than the wages bill for the smaller quantity. of coal 
produced this year. Meanwhile the eoal market has’ 
shown an improved position. The fact that collieries: 
have been working short time, and that a number of 

its are idle, has, however, prevented prices from rising. 
The tone is certainly steady, and salesmen are not now 


so ready to modify their quotations as they were a week 
or so ago. Best steam smalls are deci firmer, with 
supplies scarce and difficult to secure.. For the best 


bunkers up to 17s. is asked, with supplies obtainable 
at 16s. 6d, Buyers ‘prepared to take large as well, 
however, could secure a small coneession. Large coals 
were irregular, with values dependent. on. individual 


may come along in the near future. Prices are steady and 


loans from bankers. In September the pithead price} 
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NOTICES OF MEETINGS. 

THe InstituTION OF MECHANICAL ENGINEERS.— 
To-night at 6 p.m., at Storey’s-gate, S.W.1. Thomas. 
Hawksley Lecture :—‘‘ The Trend of Development of 
Marine Propelling Machinery,” by Eng. Vice-Admirat 
Sir George G. Goodwin, K.C.B., LL.D. Friday, 


November 14, at 7 p.m. Informal meeting. ‘“‘ Driving 
Belts and Ropes.”” Introduced by Mr. D. N. Hunt. 


THE Junior INstTITUTION OF ENGINEERS.—To-night 
at 7.30 p.m., at 39, Victoria-street, S.W.1. Lecturette : 
“History and Construction of the Fire Engine,” by 
Mr. H.C. Jones. Friday, November 14, at 7 p.m. Annual 
general meeting. 


Tue KericHtry Assooration or ENeInerrRs.—Satur- 
day, November 8, at 6.30 p.m., at 'the Cycling Club, 
Cavendish-street, Keighley. ‘‘ How the Cast-Iron Re- 
search Association can Help the Engineer,” by J. G,. 
Pearce, B.Sc. 


Tae Institution or ELectrricaL ENGINEERS. 
Monday, November 10, at 7 p.m., at Victoria-embank - 
ment, W.C.2. Informal Meeting. Discussion on ‘** Re- 
search in the Cable Industry,’’ opened by Mr. P. Dun- 
sheath. 

THE Institute oF Metats : ScorrisH Locat SEcTION. 
—Monday, November 10, at 7.30 p.m., at the Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. ‘‘An Outline of the Process of 
Casting in Bronze by the ‘Cire Perdue’ Method.”’ By 
Mr. C. E. Henshaw. 


Tue Institution or EtgcTricaL ENGINEERS: Scor- 
Tish CENTRE.—Tuesday, November 11, at 7.30 p.m., 
at 207, Bath-street, Glasgow. Inaugural Address by 
Mr. Alex. Lindsay. 


THE NEWCOMEN Society.—Wednesday, November 12, 
at ‘Caxton Hall, Westminster, S.W.1. Annual General 
Meeting, followed by paper, “Some Original Models of 
Smeaton’s Eddystone Lighthouse,” by Mr. Thomas 
Rowatt, M.I.Mech.E. 


THE WomMeEN’s ENGINEERING Socrety,—Wednesday, 
November 12, at 4.30 p.m., at 1, Upper Brook-street, 
W.1. To discuss the formation of a Women’s Electrical 
Association. 

THe Royat Socrety or Arts. — Wednesday, 
November 12, at 8 p.m., at John-street, Adelphi, W.C.2. 
**'The Motor Car : Its Birth, its Present, and its Future,” 
by Colonel R. E. Crompton, C.B., R.E., M.Inst.C.E. 


THe InstiruTION OF ENGINEERING’ INSPECTION.— 
Thursday, November 13, at 5.30 p.m., at the Royal 
Society of Arts, John-street, Adelphi, W.C.2. ‘“ The 
Development of Long and Short Wave Wireless 


@ges | Signalling,” by Mr. A. P. Welch. 


Tue InstiTuTIon oF Civit ENGINEERS : BIRMINGHAM 
AND District AssocraTion.—Thursday, November 13, 
at: 6. p.m., at the Birmingham Chamber of Commerce. 
‘“* Pipes:and Pipe Lines,” by Mr. T. Stafford Griffin. 


’ Tue Institute or Metats: Lonpon Loca. SEcrTIoN. 
—Thursday, November 13, at 7.30’p.m., at the Royal 
School of Mines, South Kensington, 8.W.7. ‘‘ The 
Oxidation of Metals, with Special Reference to Thin 
Films,” by Professor T. Turner, M.Se., A.R.S.M. 


THe OpticaLt Socrrty.—Thursday, November 13, at 
7.30 p.m., at the Imperial College of Science and Tech- 
nology, South Kensington, 8.W.7. ‘‘ The Back Vertex 
Power of a Combination of Lenses,” by Mr, T. Smith, 
M.A., F.Inst.P. ‘‘The Theory of Neutralisation,’’ by 
Mr. T. Smith, M.A., F.Inst.P. *‘A New Type of Nephelo- 
meter,” by Mr. R. Kingslake, A.R.C.S., B.Sc. 


THE Dieset Enerwwe Users’ Association.-—Friday, 
November 14, at the Engineers’ Club, Coventry street, 
W.1. Discussion of Report of the Committee on 
Heavy-Oil Engine Working Costs. 

THE MANCHESTER ASSOCIATION OF ENGINEERS.—- 
Friday, November 14, at the Engineers’ Club, Albert 
square, Manchester. ‘“‘ The Practical Significance of the 
Inner Structure of Metals,”’ by Messrs, W. E. W. Milling- 
ton, M.Inst.C.E., and F. C. Thomspon, B.Se., D.Met. 


Tue InstituTE oF MeTALs : SWANSEA LOCAL SECTION. 
—Friday, November 14, at 7.15 p.m., at the University 
College, Singleton-park, Swansea. ‘“ The Inner Struc- 
ture of Alloys,’’ by Dr. W. Rosenhain, F.R.8. 


Tue Norts East Coast Institution or ENGINEERS 

anp Surpsurtpers.—Friday, November 14, at 7.30 
m. at Bolbec Hall, Newcastle-on-Tyne. “ Girders in 
hips,” by Mr. J. Foster King. 

Tue Hutt AssocriaTION or ENGINEERS.—Saturday, 
November 15, at 7.15 p.m., at the Municipal Technical 
College, Park-street, Hall. Lecture :—‘ Case Harden- 
ing,” by Mr. P. B. Henshaw. 





> Danisu Nava DrsaRMAMENT.—It was reported some 
time ago in the daily papers that the Danish Govern- 
ment had decided on a measure which was practically 
i t to naval disarmament. Details of the scheme 
are now available. Henceforth the Danish fleet is to 
consist of ten small vessels, of between 800 and 1,500 
tons, which are to guard the fisheries, patrol territorial 
waters, and undertake hydrographic surveying. These 
are to be supplemented by 12 seaplanes. The 
corps of officers is to number about 84, including non- 
executives. The Ministry of Marine will be abolished 
and a maritime police service, attached to the Ministry 
of State, will e its place. It is estimated that the 
annual.cost of the new service will be about 6,000,000 
kroner, which is equivalent to about 2,300,000/. 








circumstances in each particular case. 
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THE PAGEEFIELD SYSTEM OF REFUSE COLLECTION. 


MESSRS. WALKER: BROTHERS (WIGAN), LIMITED, ENGINEERS, WIGAN, LANCS. 
(For Description, see Page 655.) 
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THE SANTA CHIARA DI ULA DAM ON THE TIRSO RIVER, SARDINIA. 


(For Description, see Page 632.) 
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Fie. 9. View From West Bank Durina CONSTRUCTION. 


Fie. 10. Voew Durine Earty Stace or Construction, SHOWING INTAKES. 
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| THE SANTA CHIARA DI ULA DAM ON THE TIRSO RIVER, SARDINIA. 


(For Description, see Page 632.) 
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Fie. 11. Down-Srream Facr or CoMpPLeTED Dam as SEEN FROM East BANK. 





Fic. 12. View rrom West Bank SHowsna DiscoarGE CHANNELS ON East BANK. 
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W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles, 

TELEGRAPHIC } «“ ENGINEERING,” WESTRAND, 

ADDRESS LONDON. 
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“ENGINEERING” may be ordered from any 
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guaranteed. 
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PROBLEMS IN METROPOLITAN 
ENGINEERING. 


“ T reLx you that, which you yourselves do know,” 
said Mark Antony in his famous oration, but great 
as was the success attending his speech, the proce- 
dure is not one to be followed by the general, 
since, as developed by them, it is apt to result in 
platitudinous paraphrases of the commonplace. In 
striking contrast to the course pursued by Shakes- 
peare’s hero, stands the method followed by Mr. 
Basil Mott, C.B., in the presidential address he 
delivered to the Institution of Civil Engineers on 
Tuesday evening last. The special merit of this 
lies in the circumstance that the speaker drew on 
his long and varied experience for facts and observa- 


vast majority of his auditors. It is, of course, 
impracticable for us to comment here upon all the 
interesting topics covered in the address, but our 
readers will find a very full abstract of it on page 
640, and we can assure them that the trouble of a 
perusal will be very fully repaid. They will find 
there some highly informative notes on the history 
of the Underground Railways and the Tubes, and 
also remarkable instances of the strikingly erroneous 
estimates in vogue fifty years ago as to the possible 
development of the travel habit. Mr. Mott also 
made some valuable contributions to our existing 
stock of engineering data. Some of the observations 
recorded stand in somewhat sharp conflict with 
statements frequently made in our pocket books 
and textbooks, and: this disagreement undoubtedly 
adds to their significance. It has, for example, fre- 
quently been asserted that the endurance of timber 
is unlimited, provided it be kept constantly wet 


life under such conditions are undoubtedly well 
established. Indeed, when the piles driven by the 
Romans in bridging the Tyne were drawn, about the 
middle of last century, they were found to be still 
sound after an’ immersion of ‘nearly 1,800 years. 
Mr. Mott, however, from observations on our 
London bridges, does not credit the wooden plat- 
forms, on which they have to a large extent been 
founded, with an endurance of more than a century. 
At the same time, he states that the piles supporting 
these platforms were found in good condition, and 
it would seem, therefore, that this question of the 
endurance of submerged timber is affected by the 
direction in which it is stressed. If it be compressed 
across the grain, its life may, it would seem, be 
comparatively short,*whilst under an end load it 


3| may be indefinitely prolonged. The facts brought 


forward by the president are obviously of great 
practical importance, since, in America in parti- 
cular, many important bridges have been founded on 
timber caissons, in which the timber is stressed 
transversely to the grain. Judging from the facts 
which Mr. Mott has now recorded, the endurance of 
these foundations may quite possibly be very much 
less than was anticipated by their designers. 

In another part of his address, Mr. Mott called 
attention to the very slow rate at which facilities for 
crossing the Thames have been improved during 
the past fifty years. This is especially the case with 
regard to road bridges. From Vauxhall to the 
Tower Bridges the collective width of the roadway 
has only been increased by 85 ft. during the period 
in question, and of this increase a large fraction 
has been monopolised by the tramways, which are 
notoriously not merely obstructions in themselves, 
but the cause of obstruction in others. The net 
result of the monopolisation of road space by the 
tramways is that, between Westminster and the 
Tower Bridges, the effective width of roadway 
available for ordinary traffic has been increased by 
only 20 ft. in the past hundred years. 

Another highly interesting observation recorded 
by Mr. Mott is the fact that the rise and fall of the 
tide produces a variation of from 4 in, to ¥ in. 
in the level of the bridges, and that the deformation 
can be traced as far from the river as St. Pauls. We 
believe that Milne was able to ascertain, with his 
seismometers, deformations in the adjacent shores 
produced by the tides of the channel ; but no similar 
movement has so far as we know been hitherto 
detected in a tidal river. The magnitude of the 
displacement is, perhaps, somewhat more than 
would have been anticipated, and it would certainly 
be interesting to have the observations extended for 
some distance inshore of each bank. The new theory 
of earth pressures described by Mr. 8S. D. Carotters 
in our issue of July 4 last, page 1, would seem to 
provide the means for at least an approximate 
mathematical analysis of such observations should 
they ever be carried out. 

The president had. also much of interest to say 
regarding the peculiarities of the London clay, the 
prevalence of which has alone made commercially 
practicable, the construction of the twbe railways. 
Apparently like the little girl of the familiar rhyme : 
“‘ when this clay is good it is very good, but when 
it is bad it is horrid.” It varies enormously in 
quality. In parts it is so stable that the metal 
lining might have been dispensed with, whilst else- 
where it is so plastic that a hole made in it by a 
rod will-close up in the course of an hour.’ More- 
over depressions filled with water bearing gravel, 
mud or other unsound materials occur so capriciously 
that little reliance can be placed. on the indications 
furnished by bore holes. 

It is chrious to learn how the standard inside 
dimension of these tubes originated. It appears 
that this particular dimension of 11 ft. 8} in., arose 
as accidentally as the standard gauge for railroad 
track of 4 ft. 84 in. It was originally intended to 
construct one of the pioneer tubes with an inside 
diameter of 11 ft. 6 in., but after the contract was 
let, the traffic department wanted a little more 
clearance for the vehicles to be used. All that 
could then be conveniently done, was to pare down 
the width of the internal flanges of the cast-iron 
lining, with the result that the odd dimension thus 
derived became standard for all subsequent con- 
struction. 
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the, increasing street congestion of the Metropolis, 
pointing out that as matters stand in the City to-day 
Shanks’s mare once again provides the most rapid 
means. of short-distance transit. Fortunately, 
this holds good over limited areas only, and is no 
doubt. largely attributable to the narrowness of 
the streets in the central districts, although at 
certain times of the day matters are nearly as bad 
along Piccadilly. Unless remedial measures are 
taken, however, it seems certain that the limits of 
the super-congested areas will extend, and in this 
connection it is interesting to note that Mr. Mott 
takes a more favourable view of Sir Alfred. Yarrow’s 
ingenious scheme that has been expressed by 
certain other authorities. Sir Alfred Yarrow, it 
will be remembered, proposed, at the worst cross- 
ings, to carry one line of traffic over the other on 
an elevated roadway. Mr. Mott suggests that it 
might be preferable, in some cases, to provide an 
underground rather than an overhead crossing, 
and thinks that Hyde Park-corner would be the 
best site for a first test of. the value of the scheme. 
He estimates the cost at 150,000/. This, no doubt, 
is a large sum, but it seems certain that any effec- 
tive relief of the traffic congestion must necessarily 
involve considerable capital expenditure. 





THE WORKING DAY. 


Many people think that the shorter their working 
day the healthier, happier and better off they will 
be. They will, it is said, have more time for 
recreation and self-development. Yet such as- 
sumptions are contrary to all human experience, It 
is notorious that hard-working men and women are 
commonly the healthiest and happiest. The man 
who works, and works hard, has hope ; and he who 
has hope has the greatest boon of existence. Even 
where it is “hope deferred” he is still better off 
than those who experience the discontent and even 
despair of idleness. 

Moreover, your busy man can nearly always 
find time both for extra work, and recreation ; 
whereas the man with most leisure is commonly 
the greatest idler, puffy in mind and body through 
lack of thought and exercise. It may be said 
that previous generations had unhappy experiences 
of longer working hours. But no one now advocates 
a working day which imposes undue hardship. 
Moreover, unhappiness was the result not so much 
of the long hours as the conditions of employment, 
conditions which, it may be stated, were improved 
without nationalisation and long before politicians 
interfered so much with industry. If spokesmen 
for the workers would only concentrate on reason- 
able proposals for still further improving conditions 
of work, instead of advocating shorter working 
hours, they would not only find their efforts backed 
by a great fund of good-will among employers but 
would be doing the classes they claim to represent a 
service instead of an injury. 

Another common fallacy is that happiness is 
only to be found in attainment. It is assumed that 
if men had this, that or the other thing, then indeed 
all would be well with their world. Given wealth, 
socialism or anything else which is at present beyond 
their reach, how blessed would be their lot! Such 
an attitude betrays the grossest inability to make 
sound deductions from experience. Happiness is 
found not in the goal but in the getting there. What 
ever rung of the ladder men reach, they restlessly 
desire to step on to the next. It is too often for- 
gotten that to gain an object is to lose the hope 
which has hitherto spurred us on; and that our 
greatest happiness thereafter—next to finding some 
new focus for our endeavours—lies in fighting over 
again the battles we encountered on the way. 
Achievement in the material sense may mean 
money to inyest, but no stockbroker can find us a 
better investment, than striving, which yields a 
percentage in hope and pleasure limited only by 
our own industry. 

It may be said that men seldom receive the 
full reward to, which they are entitled, and that 
this destroys incentive. It is probably true that 
none of us get what we are worth—or what we think 
we are worth. Even what we get is taken away 
from us to an increasing degree by taxation and 
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work happily under these circumstances—com- 
plaining, no doubt, as one complains about the 
weather, but still finding life well worth living. 
It is all a matter of character and resolution, and 
men worthy of the name can rise superior even to the 
depredations of the tax-gatherer.. Aman who works 
and is deprived of two-thirds of his earnings is better 
off than one who rusts away under restricted 
working hours. 

It is difficult to persuade some people to see 
matters in this light. They have been hypnotised 
by catch-phrases into the belief that their un- 
happiness is due, not to their own attitude towards 
life and work, but to the social system. No longer, 
it seems, is the kingdom of heaven to be within us, 
but in the. system under which we work. Scepticism 
in the face of such a claim is at least justifiable. 
*Tisn’t life that matters! “Tis the courage you 
bring to it’ says a character in a recent novel ; 
and one may add that it is not any particular social 
system, but what we choose to make of it that 
counts. And the making is never an accomplished 
fact ; it goes on for ever, an endless becoming as 
the result of endless striving. Such truths are 
frequently overlooked, just as in the world of 
sport it is too often forgotten that the object of a 
game is to play it, not to win it. No amount of 
tinkering with the social system can produce a 
better world so long as men fail to “ play the game ”’ 
in their working hours, putting forth their utmost 
effort for sheer joy in the striving. Only so, and 
not in ‘‘ ca’ canny ” and in a miserably inadequate 
working day can we expect to secure peace of mind 
and abiding happiness. 








ELECTRICAL PRECIPITATION. 


Tue problems of “ Electrical Precipitation,” on 
which Sir Oliver Lodge discoursed in the seventh 
lecture on “Physics in Industry,” before the 
Institute of Physics on October 29, were first 
investigated in connection with smoke abatement 
and meteorological phenomena. That work has 
led to very practical ends, and dust and fumes are 
being precipitated in installations all over the world 
to stop nuisances as well as to recover valuable 
products hitherto wasted. The success realised has 
encouraged Sir Oliver to revert to the possibility of 
a control of atmospheric precipitation which was 
given up as hopeless in the early days of his re- 
searches. Sooner or later those questions will be 


attacked. ‘To understand the nature of the problems 


we had best follow Sir Oliver’s exposition. 

Every water globule, being eighty times as heavy 
as air, falls with a velocity depending upon its 
bulk and upon the air resistance which varies with 
the surface. Large drops do not fall as rapidly as 
Stokes’ law requires, because they flatten out 
until broken up. The fine globules do not reach 
the earth because their convex curvature favours 
evaporation, while concave curvature promotes 
condensation ; hence moisture condenses in. the 
interstices of woollen fabrics, and our clothes become 
damp: before the dew point is reached on a flat 
surface. The coalescence is assisted by electricity ; 
but how, is not quite understood yet. In Arm- 
strong’s hydroelectric machine, drops of water or 
mist must rub over a solid surface to become 
electrified. Dry steam and dry gases will not do; 
steam must be condensed into a visible cloud. Any 
two surfaces rubbed together become electrified by 
friction. The theory of electrons, Sir Oliver 
remarked, has illuminated the process to a certain 
extent, but does not fully explain it. 

When two surfaces were brought into contact 
electrons were transferred across the junction, and 
when the surfaces were separated again and the 
capacity was diminished, high potentials were set 
up. Between two metals in contact, a few electrons 
could easily cross; across junctions of two insulators 
enormous numbers of electrons could be forced, but 
the exchange might require violent rubbing. The 
high potentials were not surprising. Any isolated 
electron was at a high potential; assuming the 
ordinary electric law to hold, an isolated electron 
would carry a potential of 5,000 electrostatic 
units or 1,500,000 volts. The outlying electrons 
linking the atoms together might easily be trans- 
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separating was questionable; any minor factor, 
difference in surface roughness or in colour, might 
cause preponderance of transfer in one direction, 
and the electron might not adhere to either body, 
but be carried away by a puff of air. When two 
similar substances were rubbed together and then 
separated, a blast.of air between them might become 
electrified, Sir Oliver thought, if contact had been 
close enough to cause adhesion. 

The converse of that separation or decoherence 
was cohesion under electric stimulation. When 
two drops of water or mercury, came into so- 
called contact, there was usually a separating film 
of grease or oxide or air that had to be squeezed 
out. For a very feeble electromotive force, the 
surfaces remained insulated from one another; 
we had a “ bad joint,” the apparent capriciousness 
of which gave a great deal of trouble to radiotele- 
graphic experimenters. A bad joint was an insulator 
for anything below a minimum potential difference, 
and. a conductor for anything above it, until its 
cohesion was broken. up again by some tremor or 
electric fluctuation. A bad joint did not obey 
Ohm’s law; it was a veritable discontinuity with 
laws of its own. 

When a pool of mercury was cut in half by a 
slightly greasy knife, the two halves remained 
separated ; but they re-united on being joined to a 
Grove cell. Similarly, two jets of clean water 
impinging at an angle would not unite, and the 
jet of water issuing from a nozzle dissolved into 
drops which remained separate. But the applica- 
tion of a potential of a volt or two made the drops 
coalesce and fall in blobs like the rain of a thunder- 
storm. Sir Oliver had shown this at the Montreal 
British Association meeting of 1884. ‘To electrify 
the jet he brought a.rubbed stick of sealing wax 
within a yard of it; if the stick were brought too 
near to the jet, electric repulsion between the drops 
would disperse the jet. He also found then that 
the infinitesimal globules of a mist would condense 
into rain drops when electrified. Robert Helmholtz 
(the son of Hermann Helmholtz) observed that the 
cloud of a steam jet from a kettle, looking white 
in the lantern beam, would darken if electricity 
were discharged into it. 

All that was evidently electric precipitation, 
analogous to “ natural atmospheric precipitation ; ” 
but what was the cause of the millions of volts ina 
thunderstorm ? Solar radiations responsible for 
aurore could not account for local thunderstorms. 
Electrification by friction between water drops and 
air had often been suggested. Lenard had observed 
that the spray at the bottom of a waterfall was 
electrified. The effect was weak, however, and 
friction between water and air did not appear to 
be sufficient. In 1907 Dr. G. Simpson (now direc- 
tor of the Meteorological Office) demonstrated that 
the mere breaking up of water drops by ascending 
air currents, which were extraordinarily strong 
during thunderstorms, resulted in electric charges, 
the water becoming positive, the air negative. Sir 
Oliver was ready to accept the suggestion ; it was 
hardly to be expected theoretically, but there were 
no contradictory experiments. To understand it we 
had to look at the phenomena from the point of 
view of the electric influence of cohesion. 

Passing to “artificial precipitation,” Sir Oliver 
said that he and the late Mr. J. W. Clark had 
started their experiments in Liverpool in 1882 
from the observation that the air rising from 
a warm water pipe appeared to be surrounded by 
a dark space, when illuminated by a strong beam. 
It had been known that the air stream rising 
from a hot poker or a burning spirit lamp looked 
black in strong light, and Tyndall had suggested 
that the solid dust particles, without which the 
beam would be invisible, were burnt out by the 
flame. But Rayleigh found that slight differences 
in temperature would set up dark currents. The 
dust carried by the warm currents settled on 
colder spots of walls and ceilings. The particles 
concerned, Sir Oliver ascertained, were very small, 
and they were kept away from the warm body by 
molecular bombardments. When the warm body 
was an electrified rod, the dark space expanded. 
They then electrified the smoke of oxide particles 
from a burning magnesium wire, confined in 
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joined to one terminal of a Wimshurst machine. 
The smoke was rapidly cleared; the ‘particles 
adhered to one another in long threads radiating 
from the needle point or settled on the wall. 
When the jar was filled with steam, the globules 
coalesced and came down as a fine rain. Later 
on Sir Oliver learnt that similar experiments on 
the electric brush discharge had been made by 
Hohlfeld in Leipzig in 1824. 

At Liverpool they next tried to dispel fog by these 
means, and Mr. Alfred Walker attempted to settle 
the dust from lead works in North Wales. But 
the technical difficulties of high-tension alternating 
current generation, rectification and insulation, in 
those days frustrated the experiments. They were 
later resumed by Sir Oliver, his‘ son, Mr. Lionel 
Lodge, and his assistant Mr. Robinson. Mean- 
while Dr. F. G. Cottrell had been working on 
similar lines, and had been able to apply his process 
in smelting works on a large scale, while the 
Lodge Fume Deposit Company was started in this 
country. There was further friendly competition 
by Dr. Moeller’s process of the Metallbank und 
Metallurgische Gesellschaft, of Frankfurt. About 
200 plants were now in operation all over the 
world for precipitating metal and acid fumes, 
blast-furnace dust, and dust generally. The 
pressures of 100,000 volts naturally required 
very special insulation and safety appliances. 
Particulars of such installations were given in our 
issues of October 1, 1920, dealing with blast- 
furnace gas purification at the works of Messrs. 
Hutchinson and Bury at Skinningrove ; while in 
that of January 28, 1921, the precipitation of 
sulphuric acid fumes at the R.N. Cordite Factory 
at Holton Heath was dealt with. At the tin- 
smelting works of Messrs. Williams, Harvey and 
Co., near Bootle, tin oxides fumes, smoke and 
other solids which were deposited had paid for the 
electrification over and over again. Precipitating 
efficiencies of 95 per cent. and more were attained, 
gases of 600 deg. C. could be treated, and 3 kw. 
hours would deposit 18 tons of matter, but every 
material required a special treatment. 

Returning to natural and artificial precipitation, 
Sir Oliver said it was not the fashion now to leave 
Nature alone, but attempted to encourage and 
supplement her. We still supplicated the Higher 
Powers for the production or limitation of rain 
instead of setting to work and seeing what we could 
do ourselves. This problem was large and difficult, 
but it would be tackled now or by posterity. Ex- 
periments might fail, but they might give a clue. 
The greater part of the world suffered from 
drought, though that might sound strange this 
year. Clouds appeared even in deserts, but dis- 
persed again without precipitation. Why not elec- 
trify them or parts of them to different potentials ? 
Success awaited those, possibly of a future genera- 
tion, who could put up with ridicule. Obstacles 
were rarely as insuperable as they appeared. 





THE BREWERS’ EXHIBITION. 


THERE can be no doubt that participation in 
trade exhibitions. is now recognised as an essential 
part of the selling organisation of any_ business. 
When these shows are held annually they not only 
provide the means of enabling the people in the 
trade to renew acquaintance with the standard 
products of any specific organisation but also make 
possible an estimate of yearly progress. The 
presentation within the same building of machines 
for the same purpose, designed and constructed 
by different firms, is of great value to all in the 
trade, and shows the necessity to individual designers 
for greater efforts, if they are to keep abreast 
of the rival organisations, Trade exhibitions, 
though limited in scope, attract the attention, 
practically entirely, of the people in the industry 
and mere sightseers do not go in such numbers as 
to make it difficult for the producers and purchasers 
to become known personally to each other. One 
of the oldest of these annual trade shows is the 
Brewers’ Exhibition, the forty-first of which was 
opened at the Royal Agricultural Hall at Islington 
on Monday and remains open until to-night. 

The business of brewing is largely of a chemical 
and bacteriological nature but the plant used is 


of interest from an engineering, standpoint, as ex- 
emplifying the means of reducing the costs 
of production by the use of mechanical. con- 
trivances. Machinery for washing, filling, stoppering 
and labelling bottles takes many forms, each suited 
to specific types of work, and examples are shown in 
the exhibition which bear testimony to the skill 
of the designers in dealing with what are not always 
simple problems. Again; casks must be. washed 
and handled with the expenditure of little manual 
labour if economy must be effected in working. 
Among the exhibits of such plant the ‘ Super- 
Goliath ’’ cask washer made by Messrs. G. Hopkins 
and Sons (Clerkenwell), Limited, of Holloway-road, 
London, is the most outstanding. This machine, 
which we described with many illustrations in a 
recent issue of ENGINEERING (see vol. cxvii, page 
367), is used for the washing and sterilising of all 
types of casks, both inside and out. The internal 
cleansing is performed with boiling water forced 
into the barrels by the: use of nozzles which deliver 
only when the control valve is operated by the load 
of the cask on the valve lever system. For the 
series: of operations, the barrels are lifted by a 
reciprocating frame -from one nozzle to the 
next, and. are kept in such positions as ensure the 
accurate registering of the hole in the side of cask 
with the nozzles. Four centrifugal pumps are 
coupled in.series to put the water under suitable 
pressures for the work, and the arrangements are 
such that boiling: water may be delivered to the 
casks without the troubles caused by airlocks in the 
system. 

Bottle-washing plant in great variety and of 
various capacities is another type of labour-saving 
machine which is exhibited. A fully automatic 
machine made by Messrs. L. Lumley and Co., 
Limited, of Letchworth, Herts, affords a good 
example of modern design. In this machine the 
processes which are performed are three in number, 
soaking and. sterilising, brushing and rinsing. 
This machine was described early this year in 
ENGINEERING (see. vol. cxvii, page 105). It is 
capable of dealing with 120 dozen bottles in an hour, 
and a conveyer is attached to it by. means of which 
the bottles are conveyed to the filling plant. 

The Brewers’ Equipment Company, of Bishop- 
street, Birmingham, show a wheel type of bottle 
soaker. The wheel is fitted with an-outside brush 
so that the inside part of the tank is cleared of 
labels and dirt, which would otherwise accumulate 
at the foot of the soaker. As it holds 65 dozen 
bottles at a time under water, each bottle has an im- 
mersion of over half-an-hour, when working at a rate 
of 120 dozen bottles per hour. A first rinser and 
drainer is arranged between the soaker and brusher. 
This returns the water to the soaker, sprays the 
bottles both inside and out and delivers them to the 
brusher part of the equipment quite empty. The 
brusher is fitted with many water injectors which 
supply fresh water to the bottles while they are 
being cleaned all over by carefully arranged 
brushes. The. bottles are then placed upon the 
second or after rinser, which has long internal jets 
and the bottles, being held at the necks, are allowed 
free drainage. 

Among the other exhibitors who show bottle- 
washing machines, Messrs, Dawson Bros., Limited, 
of Ventnor Iron Works, Gomersal, near Leeds, may 
be mentioned. They show an automatic: washing 
and sterilising plant which can deal with 200 dozen 
bottles per hour. In this plant: the bottles are 
soaked in a strong cleansing solution and. are auto- 
matically discharged into a clean water tank. A 
steam coil is provided in the soaking tank to 
maintain a suitable temperature for the work. At 
the delivery side of the machine there are two 
galvanised steel brushing tanks fitted. with an 
improved brushing head, Another part,.of the 
equipment consists of a power-driven automatic 
rinser, which has 24 gun-metal bottle holders or 
rinsing cups. . 

A complete refrigeration plant and_ sectioned 
cold storage cabinet for use where the requirements 
do not necessitate extensive plant, is shown by 
Messrs. Robert Boby, Limited, of St. Andrew’s 
Ironworks, Bury St. Edmunds. At one side of the 
cabinet, a cupboard completely houses the. whole 








of the plant. The compressor is driven by an 





electric motor which is situated beneath it.: To 
allow easy starting of the electric motor the table 
on which it is mounted can be raised or lowered: by 
a cam which is turned by hand lever. In this simple 
way the motor can be raised out of contact: with the 
belt of the compressor and started free. Once it is 
running, the table can be lowered into position 
and the pulley of the motor brought into contact 
with the belt to ensure the drive to the compressor. 
Brine is cooled by being conveyed through pipes in 
the evaporator. This is conducted in the pipe system 
of the storage cabinet to keep the temperatures 
at the required values. Provision is also made for 
producing ice in a long, narrow and shallow trough, 
around which the cold brine is circulated. 

Messrs. Sulzer Bros., of 31, Bedford-square, 
London, show an electrically-driven rotary refri- 
gerating machine for use in association with a ‘cool- 
ing chamber of 150 cub: ft: capacity or for ice- 
making. This is a self-lubricated plant which is 
entirely automatic in action. Units of greater 
capacity than that exhibited are also manufactured. 
The motor is installed on a platform at the top of 
the plant and drives the rotary compressor directly. 
Underneath, the evaporator is located, and the 
cooling coils are connected to a header at the foot. 
These cooling pipes are vertical and mounted in a 
circular row forming a cage, and they are ali con- 
nected at their ends to a ring header. 

An interesting example of machinery for the three 
purposes of introducing syrup into bottles, filling 
and crowning, is shown by Messrs. Bratby’ and 
Hinchcliffe, Limited, of Sandford-street, Ancoats, 
Manchester. The three separate machines are built 
up on one set of girders, and are fed with bottles 
quite automatically from a straight length of con- 
veyor.. The syrup plant works with a gravity feed 
and has twelve filling heads, while the filling machine 
is of the rotary counter pressure type and has 24 
heads. As a complete unit the machine is capable 
of dealing with a bottle every second. 





THE LATE SIR PERCY TEMPEST. 


WE regret to record the death of Sir Percy 
Crosland Tempest, K.B.E., who was for so many 
years associated with the engineering work of the 
South, Eastern and Chatham Railway. Sir Perey 
Tempest was born in Leeds on February 24, 1860, 
and was therefore in his 65th year at the time of 
his death, which took place at his residence on 
Monday last, after a very brief illness. He received 
his early education at the Leeds Grammar School, 
and at the age of 17 was articled for a term of 
three years to the late Mr. Morant, the Borough 
Engineer of Leeds. On the completion of. his 
indentures he entered the service of the London and 
North Western Railway Company, and acted for 
about 18 months as an assistant engineer in con- 
nection with the construction of a loop line from 
Leeds to Wortley. In 1881 he came south and 
joined the engineering staff of the South Eastern 
Railway under Mr. Francis Brady, acting as resident 
engineer from 1891 to 1895 on the construction of 
the Bexley Heath line, a double track from Black- 
heath to Dartford. In May, 1895, he was appointed 
resident engineer to the South Eastern Railway. 
On the amalgamation which resulted in the forma- 
tion of the South Eastern and Chatham Railway 
Company in 1899, Mr. Tempest, as. he then. was, 
was given the post of Chief Engineer, and in April, 
1920, he was appointed General Manager and Chief 
Engineer in succession to Sir Francis Dent. When 
the recent great railway amalgamations came into 
effect and the South Eastern and Chatham. Company 
was merged in the Southern Railway Company, 
Sir Perey Tempest acted as joint General Manager 
with Sir Herbert Walker until his retirement last 
year. His great experience of continental, traffic 
naturally interested him in the Channel ‘Tunnel 
Scheme, and for the past eight years he has acted 
as chief engineer to the Channel Tunnel Company. 
The consistent rejection of the project by the 
Naval and Military advisers of the Government, on 
grounds of national defence, and. the lack of, en- 
thusiasm amongst the general public for any closer 
connection with continental nations did not. shake 
his belief in the ultimate construction of a tunnel 








under the Channel, and last year he issued. a, memor- 
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andum in which he estimated that the total cost 
of construction would be 29,000,000/. and that the 
work could be carried out in three years. During 
the war Sir Percy Tempest acted as agent for the 
Northern Railway of France and for the Belgian 
State Railways, purchasing large quantities of rails, 
bridge material and other equipment on their 
behalf, and he also carried out extensive railway 
and civil engineering works in connection with the 
military base at Boulogne. For his war services 
he was awarded the C.B.E. in 1918 and was 
promoted to K.B.E, in 1923. He also received the 
Cross of the Order of Leopold of Belgium. Other 
foreign distinctions conferred upon him were the 
orders of a Chevalier of the Legion d’Honneur and 
of a Knight of the Order of the Dannebrog. 

It was during Sir Percy Tempest’s tenure of 
office as Chief Engineer to the South Eastern 
Railway that the serious accident occurred at Char- 
ing Cross Terminus, when several bays of the old 
arched roof which used to span the station collapsed 
and fell. He, himself, remained on the station all 
night and superintended the difficult and dangerous 
work of staying the remainder of the roof, to prevent 
further disaster, and it was due to his courtesy that 
we were able to give an accurate account of the 
accident in our issues of December 8 and December 
29, 1905, and subsequently illustrate the details 
of the new roof with which the old one was replaced. 

Sir Percy Tempest was elected an Associate 
Member of the Institution of Civil Engineers in 1886 
and was transferred to full membership in 1897. 





THE LATE MR. D. W. HOOD. 


Ir is with great regret that we announce the 
sudden death, at the early age of 50, of Mr. David 
Wilson Hood, Engineer-in-Chief to the Corporation 
of Trinity House. Mr. Hood, whose physique would 
have led one to imagine that he was destined to 
enjoy a very considerable lease of life, died quite 
unexpectedly of heart failure on the 29th ult., at 
his residence at Hampstead. 

Born on March 18, 1874, David Wilson Hood was 
the son of the late Mr. J. Hood, J.P., of Lilliesleaf, 
Roxburghshire. His early education was carried 
out at Daniel Stewart’s College, Edinburgh, after 
which he attended the Heriot Watt College in that 
city and was pupilled to the well-known lighthouse 
engineering firm of Messrs. D. and C. Stevenson, 
a name as familiar to the reading public through 
the several Lives of Robert Louis Stevenson, as 
its reputation is in professional circles, through 
its long engineering connection with the Com- 
missioners of Northern Lighthouses. 

Mr. Hood remained with Messrs. D. and C. 
Stevenson until, in 1895, he was 21 years of age, 
when he entered the service of Trinity House. Sir 
Thomas Matthews, M.Inst.C.E., was then chief 
engineer, from which post, after a long record, he 
retired in 1915, being still, we are glad to say, in 
the enjoyment of the leisure he so well earned. 
Under Sir Thomas, Mr. Hood was first of all engaged 
as civil construction assistant on the preparation of 
plans, specifications and quantities for new light- 
houses. For a long while subsequently his duties 
involved visiting lighthouse works in progress under 
contract, such as Pendeen (Cornwall), Dungeness, 
Portland Bill, Strumble Head, and others, as well as 
fog signal stations, &c. In addition to his duties in 
connection with the Corporation of Trinity House, 
he did a great deal of work connected with the 
Colonial and India Offices, the Admiralty and the 
Board of Trade, for whom a considerable number of 
lighthouse improvements were carried out by 
the engineers department of Trinity House. 
Mr. Hood not only désigned but supervised 
construction and carried out the final inspection 
for lighthouse apparatus constructed both in 
English and French works. 

In 1904 on the recommendation of the Elder 
Brethren, Mr. Hood was deputed by the Board of 
Trade to advise on the conditions at the Falkland 
Islands, and following on his report the Cape 
Pembroke lighthouse was constructed. Again in 
1909 he was recommended to the Government of 
India and was appointed a member of a commission 
charged with the preparation of a scheme for the 
establishment of lighthouses and the construction 
of other works in the Persian Gulf. 





On Sir Thomas Matthews’ retirement in 1915 
Mr. D. W. Hood was appointed to the position of 
engineer-in-chief, and rendered the Corporation 
very valuable service in a period full of interesting 
developments. The war greatly complicated the 
lighting and beaconing arrangements on the English 
coast, and Mr. Hood took up his enlarged duties 
just as this difficult period was commencing. That 
he carried through the work satisfactorily is evi- 
denced by the fact that he was subsequently awarded 
a C.B.E. The later years of the war, and the 
period which has elapsed since have seen probably 
more rapid development in lighthouse and fog 
signalling practice than any previous period of 
similar length. During Mr. Hood’s connection 
with Trinity House wick lamps have dropped out of 
use, their place being taken first by an incandescent 
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burner developed by Sir Thomas Matthews, and 
later by an auto-form mantle burner designed by 
Mr. Hood. This burner was devised to reduce main- 
tenance troubles and costs which had so increased 
during the later stages of the war as to make a 
satisfactory service a matter of much difficulty. The 
Hood burner and the earlier developments which led 
up to it were fully described in ENGINEERING in 
1922 (see vol. exiii, page 541), and we understand 
that further experience with it has been found 
to confirm all that we then said of it. The 
burner is a very substantial piece of work, while its 
intrinsic brightness is double that of the previous 
standard collodian mantle type. 

To the optical side of his work, Mr. Hood had a 
devoted interest, introducing a number of improve- 
ments in which he took advantage of the latest 
developments. He was responsible for the adoption 
on a considerable scale of dissolved acetylene on 
light vessels and buoys, one of the most important 
applications being made originally for an un- 


watched light at the Lune Deep in Morecambe Bay. | 
This was described by Mr. Hood in a contribution | 
presented to-the 1923 International Congress of | 


Navigation. It is now to be placed on the Cork 
Light vessel. At the present time about 40 lighted 
buoys are supplied with dissolved acetylene, the 
standard arrangement being fora capacity sufficient 
for 12 months’ lighting without recharging. In cases 
in which the consumption is high, and periodical 
attention possible, questions of cost recommend 





the generation of acetylene on the spot, and under 
Mr. Hood’s direction this system has been adopted 
for certain lighthouses.. Where continuous watch 
is kept, it is still found the best practice to adopt 
paraffin oil as the illuminant, the Hood burner 
being now the standard for use with this. Electricity 
owing to the cost of the attendance necessary, has 
hitherto not proved practicable for isolated lights, 
though recently the South Foreland lighthouse has 
been converted to use this source of light, the current, 
however, being supplied by the Dover Corporation. 
The light uses an 11}-in. bulb 4-kw. gas-filled lamp 
of 8,000 standard candle power. 

Mr. Hood was much interested in the question 
of the development of lights for facilitating aerial 
navigation and devised several arrangements com- 
bining maritime and aerial lights in the required 
graduation of power. 

Developments in fog-signalling have also con- 
tributed to the changes made in recent years, 
A number of improvments in connection with 
bells have taken place under Mr. Hood’s direction. 
The most interesting relate to the striking of such 
bells by means of stored CO, under pressure. 
A battery of cylinders sufficient for 12 months’ 
working is fitted on some of the gas boats, the 
gas acting on the underside of a diaphragm which 
operates the hammer. Submarine bells are also 
now worked by CO, or air at a pressure of about 
15 1b. In another type of submarine bell electricity 
is used, generated on shore in conjunction with 
fog-signalling compressor plant. 

For the latter oil engines are used, the most 
recent installation—namely, that at Pendeen 
Lighthouse, Cornwall—comprising 48-h.p. semi- 
Diesel engines by Messrs. Morris, Henty and 
Gardner, direct-coupled to Reavell compressors of 
350 cub. ft. of free air per minute capacity. As 
regards sound signals the latest development under 
Mr. Hood was the installation of diaphones at the 
Caskets Lighthouse off Alderney. Observations 
have shown these to give a signal superior to the 
syren, owing partly to the sharpness with which it 
commences and ceases, but this superiority is not 
apparently maintained under all conditions. 

In connection with electrical improvements 
during recent years Mr. Hood’s department has 
been responsible for experiments in synchronous 
signalling, and for the introduction of wireless 
telephonic communication between light vessels 
and the shore, as well as interested in direction 
finding and giving. From comparative simplicity 
lighthouses and light vessels have in recent years 
acquired quite complicated forms, with a consider- 
able amount of mechanical plant. It is true that 
in many instances attendance has been reduced 
or abolished, but this has involved a rather more 
complex form of organisation and service, so that 
though the service itself is more efficient and more 
nearly perfect and relatively less costly, the im- 
provement has been brought about by having 
recourse more to mechanical and scientific aids. 
In this work Mr. Hood was in his element, and 
his interest in the perfection of installations of 
innumerable types was very keen. He was ever 
ready to consider and try out thoroughly advances 
which gave promising indications. 

In the course of the past year Mr. Hood visited 
the West Indies to report on improvements in 
lights in those waters. He was elected an associate 
member of the Institution of Civil Engineers in 
1900, becoming a full member in 1910. 

The funeral took place at Mill Hill on Saturday 
last, when a memorial service was also held at 
St. Olave’s, Hart-street, E.C. 








Spaniso Navat Construction.—The destroyer Alcedo, 
of the 1915 building programme, has been completed 
and handed over to the navy. Her characteristics are : 
Displacement, 1,145 tons ; length, 283 ft. ; horse-power, 
33,000; speed, 34 knots ; armament, three 4-in. and two 
12-pounder anti-aircraft guns ; four 21-in. torpedo tubes. 


Faciuitres ror Stupy or EMPIRE Resovurces.—The 
decision of the six great steamship lines engaged in the 
passenger service to Australia and New Zealand, to grant 
eight free first-class return tickets yearly to university 
graduates, desirous of studying problems connecte 
with the utilisation of the resources of a a “a 
of holdi tem teachi ts in them, 1 : 
highly ee the Gelonune of the recipients will 
rest with a committee of the University Bureau of the 
British Empire. 
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NOTES. 
An Exectric Harmonic ANALYSER. 

In a paper read before the Institution of Electrical 
Engineers last evening, Messrs. J. D. Cockcroft, 
R. T. Coe, J. A. Tyacke and Professor Miles Walker 
described a purely electrical method of determining 
the various harmonics which build up the wave- 
form of alternating currents and voltages. The 
method is, based upon suggestions made many 
years ago by the late Professor John Perry, who 
pointed out that the reading of a watt meter of 
the dynamometer type depended upon the average 
value of the product obtained in multiplying the 
strength of the current in the one coil by that 
in the other. Hence, if one of the coils was traversed 
by a pure sine wave current, and the other coil 
by a complex wave current, the reading of the 
instrument would be proportional to the Fourier 
coefficient of the corresponding harmonic of the 
complex wave. By prolonged experiment the 
authors of the paper have succeeded in practicalising 
this suggestion, and in producing a portable instru- 
ment which will give all the Fourier coefficients 
up to the 23rd of any alternating current or voltage 
with a maximum error of well under 1 per cent. 


THE Soviet Navat BuritpiIna PROGRAMME. 


It has been known for some time past that the 
Soviet Government has been making efforts to re- 
organise its naval forces. During the last two 
years manceuvres have been carried out in the 
Baltic which, though they have proved that the 
ships and personnel are in a poor and inefficient 
condition, have none the less, done something 
towards reinstating the old Russian Navy. The 
Russian Government has now published what pro- 
fesses to be an approved building programme, which 
is to be completed in the next seven years. Two 
cruisers of 3,000 tons, four destroyers of about 
1,000 tons, and eight coastal motor boats are to be 
built at the Putilov works for service in the Baltic ; 
four cruisers, eight destroyers, and eight submarines, 
of the same type are to be built for the Black Sea ; 
two armed gunboats of 1,000 tons are to be put into 
service in the White Sea; and four in the Pacific. 
The cruisers are to be armed with six 6-in. and four 
2-9-in. guns, and the destroyers with four 4-in. 
guns. It is most doubtful whether the programme 
will be completed in the time stated; but the 
decision to undertake it is interesting, and the 
steps taken for giving effect to it will be well worth 
watching. 


5,000,000 Cusic-Foot PassENGER AIRSHIP FOR 
THE British GOVERNMENT. 


On Wednesday last, during a visit of Mr. J. H. 
Thomas, Colonial Secretary in the late Government, 
to the River Don Works of Messrs. Vickers. Limited, 
Sir Trevor Dawson announced the fact that the 
firm had recently signed a contract for the con- 
struction of a rigid airship of 5,000,000 cub. ft. 
capacity, to the order of the British Government. 
The length of the hull will be 695 ft., and the maxi- 
mum diameter 130 ft., the gas being contained 
in 1] separate bags. With the capacity mentioned, 
the airship will have a gross lift of 152 tons, while 
the disposable lift will be 75 tons. She will be 
propelled by seven 550-h.p. engines of a new type, 
using kerosene as fuel, her contract speed being 
70 miles per hour. At that speed the airship will 
have a range of 2,500 miles, allowing for a fuel 
consumption 50 per cent. in excess of still-air 
Tequirements. She has been ordered by the Govern- 
ment to be finished as a passenger ship, and will 
have accommodation for 120 passengers and 12 tons 
of freight. When completed, in September, 1927, 
she will be used for experimental flights from this 
country to India, with one intermediate stop in 
Egypt. If successful, the vessel will, no doubt, 
be the forerunner of a high-speed regular airship 
Service to India, with probable extensions later to 
Australia. Perth, it is interesting to note, would 
then be within eight days of London, assuming an 
average speed of 50 miles per hour. It may also 
be added that, if used for military purposes, the 
vessel could carry a load of 20 tons of bombs a 
distance of 4,200 miles-at 70 miles per hour, or 
6,500 miles at 50 miles per hour, and if used for 
Scouting purposes without a load, she could cover 











9,000 miles at the lower speed. The airship will 
be built at Howden, Yorkshire, where the company 
have secured two large sheds originally forming 
part of the Admiralty airship station there. 


THE OILFIELDS OF ARGENTINA. 


After desultory prospecting in Argentina since 
1885, the first important strike of oil occurred at 
Comodoro Rivadia, in 1907. Later, innumerable 
indications of oil, asphalt, rafaelite (a pitchy material 
like the manjac of Barbados) were found in localities 
from Punta Arenas, on the Straits of Magellan, 
right up to the extreme north of the country, over 
a distance of 1,500 miles; in the south near the 
Atlantic, and further north near the Andes. At 
Comodoro, in Patagonia, oil was struck at 535 m. 
depth, when orders for discontinuing drilling were 
already on the way. The Government first made 
the field a reserve but when part of the field was 
freed, over-speculation again necessitated restric- 
tion. The Fauck system was first used. Mr. 
Campbell Hunter, who read a very instructive 
paper on “ The Oilfields of Argentina,” before the 
Institution of Petroleum Technologists, last Tues- 
day, introduced a modified rotary system, which 
had given excellent results, reducing the time 
of drilling a well from twelve months to two months. 
The conditions which he described are peculiar. In 
the shales and clays the oil sands occur in lenses, 
6 ft. thick and less, together with water and gas, 
the gas being quite dry. Cable drilling tools 
proving unsuitable, Mr. Hunter combined the Fauck 
beam with hollow rods through which he forced 
a thick mud, reversing the flush to obtain a 
succession of good cores; he thus avoided in- 
advertent drilling through oil sands into water- 
bearing strata. The Comodoro oilfields, which are 
quite close to the Atlantic shore, yielded in 1923, 
527,629 tons of oils, and have altogether given 
2,478,413 tons, 2,100,000 tons of which came 
from the Government reserve. The oil is low in 
light spirit, but a very good fuel oil. That is very 
important for Argentina, which has little coal, and 
the oil search was therefore pushed on during the 
war. Another important field was then found in 
the province of Neuquen, south of Mendoza. The 
oil there is quite different, giving 25 per cent. of 
petrol and 39 per cent. of kerosene. There are also 
rich veins of rafaelite. The occurrence of this oil 
field is geologically interesting, because it is in the 
Jurassic, which is generally little productive. The 
Cacheuta oilfield, further north, near Mendoza, the 
oldest exploited in Argentina, also gives an excellent 
oil, and there are thick layers of finely-laminated 
black shales in the district. Other important finds 
have been made in the Salta-Jujuy district, near the 
Bolivian frontier, where again a superior fuel oil, 
resembling the Comodoro oil, is mined. How far 
the oil beds extend east of the Andes is not known 
yet. Mr. Hunter considered the prospects of 
developing the oilfields of Argentina, especially at 
Neuquen, as very promising. At Comodoro, it was 
mentioned during the discussion, the average life 
of a well is four years, and 48 per cent. of the oil 
is brought up during the first year, only 8 per cent. 
of the total mined being produced after the first 
four years, 


LONDON TRAFFIC. 


The subject of London traffic has been much to 
the fore lately, having been dealt with during the 
past week both by Mr. Basil Mott, in his presidential 
address before the Institution of Civil Engineers, and 
by Mr. A. E. Bassom, in a paper read before the 
Institute of Transport. The same topic, it may be 
remembered, formed the subject of Sir Lynden 
Macassey’s presidential address delivered before the 
latter body about three weeks ago. As might have 
been expected, Mr. Bassom’s paper dealt largely 
with statistics relating to the growth of traffic and 
the delays caused by congestion. The author 
opened with a review of the law bearing on the 
subject and advanced a strong plea in favour of the 
unification of regulations, so that in these days, when 
street traffic has ceased to be of a local character, 
drivers shall naturally be familiar with and able to 
observe local regulations without special instruction, 
save when exceptional circumstances arise: In any 
step taken in this direction Mr. Bassom also suggested 
that existing powers might be revised and a number 


of anomalies removed. For instance, he pointed out 
that in some cases, although the unloading of coal 
is restricted, coke may be unloaded at any time ; 
similarly casks of wine and beer are subject to regu- 
lation, but equally awkward and heavy crates and 
cases can be unloaded without restriction. Again, the 
police have certain powers of which they are able to 
make use within the 6-mile limit, but equal powers 
are not available to deal with congestion at many 
notorious points only slightly fartherout. Mr. 
Bassom showed how traffic on all roads has increased, 
with a cumulative effect on that flowing to and 
through the towns. His statistics are too numerous 
to quote, and we can only recommend those interested 
to refer to the Institution’s Journal, where they will 
be able to study them in detail. Figures are given 
to show the density of traffic at a number of points, 
with comparative statistics for other towns and for 
cities abroad. All these seem to point to London 
being the worst example of traffic congestion in 
existence, though many of the causes are felt in 
other places. The author gave abstracts of reports 
from typical towns, and it is interesting to note that, 
in these, tramways are more frequently cited as 
contributing to congestion than other causes. The 
indiscriminate stopping of private motor-cars in 
shopping districts is another. Some interesting 
figures are presented showing the working time 
lost by traffic delays at typical points in London, 
and put in this way it will easily be realised that 
a very heavy standing charge exists inimical to 
business, which would warrant the expenditure of 
considerable sums for the purpose of reducing 
this loss. Mr. Bassom referred to the American 
system of controlling traffic by holding up the 
flow at all crossings in one direction simultane- 
ously over a distance of several miles. While 
this may be possible with equally-spaced blocks, it 
is difficult to see how it would work out with an 
irregular arrangement of streets, and would hardly 
appear to be applicable to our conditions. As 
regards remedies, it is suggested that one-way traffic 
would help, but that more alternative routes should 
be opened up; parking places off the busy streets 
should be provided for light and heavy vehicles ; 
unloading and loading of packages should be 
expedited ; certain classes of traffic should be 
segregated, &c. The London Traffic Act of 1924 
makes it possible for the first time to regulate, to 
some extent, the motor omnibus traffic, and the 
owners of such vehicles will in future have to run 
their vehicles to specified schedules and in a 
definitely organised service. This may be expected 
to limit, to some extent, the running of irregular 
services intended only to take the cream of the 
traffic at particular times. These new regulations 
are now in force. 





THe Royat Instirution.—The Christmas lectures 
this year will be delivered by Frank Balfour Browne, 
Lecturer in Zoology (Entomology) in the University 
of Cambridge, the title being “ Cndperning the Habits 
of Insects.”’ / 





SPECIFICATION FOR ELECTRIC RESISTANCE MATERIALS. 
—The British Engineering Standard Specification for 
Metallic Resistance Materials for Electrical Purposes 
No. 115, 1924, has now been issued after recent revision. 
Important changes have been made in the regulations 
relating to wire sizes. Copies of the publication may be 
obtained from the British Engineering Standards Asso- 
ciation, 28, Victoria-street, London, 8.W.1, price 
ls. 2d., post free. 





Tue CommerctaL Motor Users’ AssocraTION.— 
As a direct result of the reading of a paper on “‘ Heavy 
Motor Traffic,” by Mr. E. 8S. Shrapnell-Smith, before 
the Royal Automobile Club, on November 5, 1903, an 
institution, then known as the Motor Van and Wagon 
Users’ Association, but later as the Commercial Motor 
Users’ Association, was founded. During the first 
twenty-one years of its existence, the Association has 
well served the interests of all concerned with the 
development of what is now one of the most important 
means of transport. The attainment of the majority 
of the Association was made the occasion of a banquet, 
which was held at the Savoy Hotel, on Wednesday 
evening. It was fitting that the man who inspired the 
formation of the Association should be. its, president 
on this interesting occasion, when he was accompanied 
in receiving the guests by Colonel R, E. B. Crompton, 
the original president. Sir William Joynson-Hicks, 
Bart., Sir Henry oie. Colonel J. Sealy Clarke, and 
Sir Lynden Macassey, all spoke of the valuable work 
done in the interests of motor transport by the Associa- 








tion, while Sir Arthur Stanley presented the Association 
with a silver cup from the Royal Automobile Club. 
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THE CYCLE AND MOTOR CYCLE SHOW 
AT OLYMPIA. 


Aw annual exhibition of the products of manu- 
facturers permits the accurate determination of the 
general outlook on design, but when the show is of 
an international character it also permits the 
comparison of British-made articles with those of 
foreign origin. Such an exhibition as that which 
was organised by the British Cycle and Motor Cycle 
Manufacturers’ and Traders’ Union, Limited, and 
which was opened at Olympia on Monday last, is 
a very good type of the annual exhibitions, which 
permit the gauging of the progress of industry. To 
Great Britain the trades concerned are of great 
importance, for cycles and motor cycles are articles 
which are exported in considerable quantities. The 
home. trade is very largely supplied by British 
manufacturers, and it is very pleasing to note how 
the home producers are keeping ahead of all others. 
British cycles have an_ established reputation 
throughout the Empire and in foreign countries, 
and as their design and method of manufacture 
have for long been standardised, it may be antici- 
pated that the position of the trade in export markets 
will be maintained. The motor cycle position is 
even more interesting. In 1922 the United States 
of America exported more motor cycles than the 
British manufacturers; to-day the position is 
reversed. The comparison of the figures affords 
great satisfaction. Whereas in 1922 the U.S.A. 
exported 16,000 machines, Britain only supplied 
7,000 to overseas markets, The present-day position 
may be gauged from what was done. in the first 
six months of this year. In that period no less 
than 20,000 British motor cycles. were exported, 
while the American figure was less than half that 
number. Not only may satisfaction be obtained 
from the contemplation of the progress in exporta- 
tion of British motor cycles, but the increased 
business done enables a cheapening of production 
to. be effected, which ensures that either prices 
may be reduced or the products may be improved 
in important details of construction, both of which 
actions have the effect of increasing the demand. 

An interesting feature of the Exhibition, and one 
bringing home to the visitor the great development 
in the design of motor cycles which has taken place 
in the comparatively few years since their intro- 
duction, is the display of historical machines. For 
gathering together this fascinating collection thanks 
are due to the Auto Cycle Union, who obtained the 
loan of the exhibits from builders and private owners. 
It. may be wondered whether these machines will 
go back to obscurity, as far as the public is con- 
cerned, as soon as the Show closes. It is to be 
foreseen that some of them may eventually become 
the possessions of those who take but little interest 
in the history of engineering, and they may be 
broken up. Were such a thing to happen, it would 
be, yery regrettable. In commemoration of the 
twenty-first anniversary of the foundation of the 
Auto Cycle Union, negotiations might be instituted 
with the’ owners to see if they would consent to 
the permanent exhibition of these machines in 
the Science and Art Museum at South Kensington 
or in Birmingham, where they would be available 
for public inspection at any time. 

In contrast with the historical use of light petrol 
engines, examples of light aeroplanes are also 
exhibited. This was made possibly by association 
with the Royal Aero Club and the Society of British 
Aeroplane Constructors. These organisations are 
to be commended for their foresight, for the future 
use of aeroplanes depends,to a large extent on the 
manner in which flying with light machines is taken 
up by the type of young men to which the Motor 
Cycle Show makes such a great appeal. A machine 
made by Messrs. J. A. Prestwich and Co., of Totten- 
ham, in 1910 is shown, with which successful flights 
in competitions were made by Mr. H. J. Harding 
that year at Blackpool. Of new machines there 
are’ two examples: the one a Beardmore Wee Bee, 
constructed by Messrs. William Beardmore and 
Co., Limited, Dalmuir, which we described in 
ENGINEERING recently (see page 525 current volume), 
and the other a Bristol Brownie all-metal aeroplane. 
The Beardmore machine, it will be remembered, was 
awarded the first prize of 2,000/. in the Air Ministry 





competitions at Lympne last month, while the 
Bristol aeroplane won the Duke of Sutherland’s 
prize for landing and taking off, was second in the 
competition for the Air Ministry prize and also 
received the third prize in the competition for the 
Grosvenor Challenge Cup. Both machines are 
propelled by Bristol Cherub engines, made ‘by the 
Bristol Aeroplane Company, Limited, of Filton 
House, Bristol. 

In general, it may ,be stated that the design of 
motor cycles is fast becoming standard. Details 
may be changed, with beneficial effects in comfort to 
the rider and in the maintenance of economical use 
of petrol and lubricant, but fundamental construc- 
tion tends to remain unaltered. Variations are to 
be noted between machines of different powers and 


design of some high-class machines, and automatic 
systems of lubrication have been introduced in some 
cases, while the forced-feed system is also now in 
use. For light machines belt drives are still 
common, but the advantages of chains are almost 
universally recognised for the larger models. It is, 
however, somewhat strange, when chains have been 
raised to such a high standard of perfection, that 
more is not done generally to protect them by 
complete enclosure. A simple guard above affords 
little or no protection against the intrusion of grit 
into the links of a chain, and its replacement by a 
complete casing would not entail much expense, 
| but would be very useful in the extension of the life 
of the chain and in obtaining continued and satis- 
| factory running. 




















Fia. 1. 


350-cc. Moror CycLE WITH OVERHEAD VALVES; THE Rover Company, Limitep, CovENTRY. 

















Fic. 2. 


for different purposes, such as touring or high-speed 
travel, but, on the whole, the outlook of the manu- 
facturers is to make their designs for the specific 
purposes standard as soon as possible, in order that 
areputation may be established. In some directions 
the trend of design is in the direction of protecting 
the component parts from effects causing heavy wear 
and tear and the production of excessive noise. 
As a vehicle of travel the motor cycle has not always 
received the attention of the designer which it 
deserves. In motor-car design every care has for 
long been taken to ensure that important parts are 
housed in. such a way that.mud, grit and water 
cannot reach them and so cause trouble, which may 
end.in breakdown. Examples may be found, how- 
ever, of unprotected motor-cycle parts, such as 
valve tappets exposed in such a way that easy 
and continued action without frequent removal for 
thorough cleaning is well nigh impossible. . The 
overhead valve gears of many engines also show a 
lack of appreciation of the necessity for enclosure. 
For long, Iubrication has been regarded as met by 
simple splash methods, and. it must be owned that, 
in many.cases, the method has proved quite effective. 
To-day a change of outlook is manifested in the 


23-H.P. Motor Cycie with MecuanicaL Lusxrcation ; Messrs. HuMBER, LamiTrEeD, COVENTRY. 


As an example of the 350-c.c. engined motor 
cycle with overhead valves, a type much in 
favour for high-speed running, Fig. 1 shows a 
' machine made by the Rover Company, Limited, of 
Coventry. The engine of this model has a bore of 
74 mm, and stroke of 80mm, The overhead valves 
are situated in a detachable head, and the rocker 
gear to operate them is totally enclosed and has its 
| bearings lubricated by felt pads. There is a single- 
'cam wheel, and the valves are worked through 
long tappet rods extending from the crank-case. 
|For lubrication, a submerged gear pump, such as 
|is commonly used on car engines, is located in the 
bottom of the sump and draws oil through a filter. 
|The delivery is carried under pressure through a 
regulator and tell-tale to.the big-end bearing and 
| the cylinder. Whatever surplus is delivered passes 
|back into the sump. The provision of continual 
| circulation of cool oil in this way ensures good jubri- 
‘cation, with the resulting advantage of improved 
\efficiency. The transmission is effected by the use 
‘of Hans Renold roller chains, and there is a shock- 
absorber fitted in the rear hub. Internal-expanding 
| brakes are provided for both wheels. 

A representative cycle with an engine having 
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side-by-side valves is shown in Fig. 2. This is a 
23-h.p. machine and is a product of Messrs. Humber, 
Limited, of Coventry. In this engine the cylinder is 
cast in one complete unit, the valves being intro- 
duced through openings in the head, left by the 
unscrewing of covers. .The drive from the crank- 
shaft to the two cams is obtained by means of gears, 
which are conspicuously marked, so that after 
dismantling, at any time, re-erection without the 
introduction of faulty timing is easily effected. 
In the model illustrated mechanical lubrication is 
used. For the pump, a drive is obtained from the 
camshaft, and the oil is delivered through a sight 
feed mounted on top of the tank, where it can be 
easily seen. On the sight feed there is a needle 
valve, by means of which the oil flow can be regu- 
lated to suit the requirements. The oil is delivered 
to a circular recess in the engine-case, from where 
it is supplied through grooves in the casting to the 
main bearings. Whatever oil goes down into the 
crank-case joins the lubricant there, and with it is 








is effected by chain and belt or entirely by chains, 
made by Messrs. Hans Renold, Limited, Didsbury, 
Manchester. 

There is a strongly increasing tendency among 
motor cycle manufacturers to make use of standard 
engines, as well as other proprietory components, 
in the construction of their machines. From a 
production point of view this is a procedure to be 
commended because by specialisation efficient econo- 
mical and reliable machines.may be obtained at 
low cost, which makes possible an extension of 
trade at.home and abroad. Of the standard engines, 
among the most commonly applied are the Villiers 
(see ENGINEERING, page 683, vol. cxiv), the Black- 
burne, made by Messrs. Burney and Blackburne, 
Limited, of Atlas Works, Bookham, and the J.A.P. 
engines of Messrs. J. A. Priestwich and Co., Limited, 
of Tottenham (see ENGINEERING, page 506, vol. 
cxvi). Many makers are now installing in some 
of their models the Bradshaw oil-cooled engines 
made by Messrs. James Walmsley and Co. (Preston), 



































Fic. 3. Motor Crore Frame; Franots AND BARNETT, LIMITED, COVENTRY. 


partly splashed into the recess already spoken of, | Limited, a description of a two-cylinder model of 
as well as to parts of the moving system. A large| which was given recently in ENGINEERING (see 


shock-absorber is fitted to the chain wheel on the 
rear hub to ensure an even drive at all speeds. 
In this four powerful springs take up the drive and 
absorb .all engine shocks, preventing their trans- 
mission to the driver, while rubber pads are fitted 
to take up the recoil. 

There is a growing tendency towards complete 
triangulation of the frames of motor-cycles, and a 
good example of this is afforded by the design of 
the Francis-Barnett machines. . Not. only, inthis 
cycle, is the frame construction such as to ensure the 
combination of lightness with strength, but the 
manner in which the lugs are associated with the 
tubes is such that the weakness sometimes found 
in motor-cycles at these places is overcome. The 
lugs constitute the ends of sleeves which fit the 
tubes, internally or externally, and are heated with 
the tubes and pressed into association. By this 
means the lugs may be made of such dimensions 
that they resist the stresses, to which they are sub- 
jected, equally as well as the tubes. The design of 
the frame of the Francis-Barnett motor cycle, which 
is manufactured by Messrs. Francis and Barnett, 
Limited, Lower Ford-street, Coventry, is shown in 
Fig. 3, from which the formation of the rigid but 
light structure from a series of triangular panels 
will be appreciated. The cycles made by the firm, in 
Which this frame is used, are small-powered machines 
of 1} h.p., 14 h.p, and 1} h.p., and are propelled by 
the well-known two-stroke engines made by the 
Villiers Engineering Company, Limited, of Marston- 
toad, Wolverhampton. They have two or three- 
Speed gears of the Albion type, and the transmission 





page 706, vol. cxiv), while the Barr and Stroud 
single sleeve valve engine shows an increasing 
popularity (see page 44, vol. exiii). 

The application of a motor cycle to the delivery 
of goods by the use of a suitable side car is making 
good progress, and an innovation may be noted in 
the fitting of a small chemical fire extinguisher on 
a side-car chassis. This is exhibited by Messrs. 
Dunford and Elliott (Sheffield), Limited, of Bath- 
street, Birmingham. The equipment provided con- 
sists of a 25-gallon tank for chemical fire-extinguish- 
ing fluid, two 3-gallon ‘“‘ Sprafoam”’ extinguishers 
at the front to deal with fires caused by petrol, oil 
or other dangerous substances, and a rear tank 
with further accommodation for 3 gallons of ex- 
tinguishing fluid for ordinary fires. A light col- 
lapsible ladder is also part of the equipment. The 
cycle is a standard machine, which has been used 
extensively by the makers for application to the 
carrying of goods. 

The three-wheeler still shows some favour though 
the reduction of price of light cars must have meant 
a smaller demand. The well-known Morgan 
machine, whichis fitted with a J.A.P., Blackburne 
or Anzani engine, is shown, as well as a French 
three-wheeler known as the ' D’Yrsan.- In. this 
latter machine the frame, which is very rigid, is 
built up of solid drawn weldless steel tubes and the 
suspension system consists of two semi-cantilever 
springs at the rear and two transverse cantilever 
springs, attached to the chassis at their centres, 
at the front. The engine, which is of the Ruby 
monobloc type, has four cylinders and is water- 





cooled on the thermo-syphon system. A small 
plate clutch is provided which runs entirely in oil. 
Three speeds and reverse are obtained through the 
gears which have their shafts running in ball bear- 
ings and are put into action by the movement of a 
ball-type lever. The transmission is effected by the 
use of a Cardan shaft and a Renold chain. Ferodo- 
lined brakes are fitted to all the wheels, those: for 
the two front wheels being operated by a pedal 
and lever system, while the rear one is controlled 
by a hand lever. 





THE LATE LIEUT.-COLONEL WALTER 
BROWN. 


THE people of Renfrew and the many who are 
concerned with shipbuilding on the Clyde have lost 
a true friend by the death, in his 64th year, of 
Lieut.-Colonel Walter Brown, V.D., D.L., which 
occurred in a Glasgow nursing home on Friday, 
October 31. During the whole of his business career, 
Colonel Brown was associated with Messrs. Wm. Simons 
and Co., Limited, the well-known dredger builders of 
Renfrew. At the age of 24 years he was promoted 
to the position of naval architect to the firm. He was 
a partner in the business prior to its reorganisation as 
a limited liability company in 1900, when he: con- 
tinued his work as managing director. Under his 
control in association with his brother, Mr. William 
Brown, the firm had made rapid progress and’ estab- 
lished a world-wide reputation for their many types 
and designs of dredgers. 

From the days of his youth, Colonel Brown showed 
great enthusiasm for the volunteer movement, .and 
he was an officer for many years of the 2nd Volunteer 
Battalion of the Argyll and Sutherland Highlanders. 
He commanded the Renfrew Company until he was 
gazetted Major, and he later retired with the rank 
of Lieut.-Colonel and received the Volunteer Deco- 
ration. Colonel Brown rendered great assistance 
in the raising of the Territorials, from the incep- 
tion of the scheme in 1908 up to the termination 
of hostilities in the European War, as a mem- 
ber, and later vice-chairman, of the Renfrewshire 
Territorial Force Association. He was a Deputy- 
Lieutenant of the County of Renfrew. He took a 
great interest in educational affairs and rendered, not 
only as a member of the local education authority 
but in many other ways, great assistance in the 
development of educational work in the district. 
With his brother, Colonel Brown was a generous 
benefactor of Renfrew, and they both received the 
freedom of the burgh last year. He was elected a 
member of the Institution of Naval Architects in 
1888, and was also a member of the Institution of 
Engineers and Shipbuilders in‘Scotland. 





THE LATE MR. FULTON ROBERTSON, 


THe death at Musselburgh, on November 2, of 
Mr. Fulton Robertson removes an engineer well known 
for many years for his work in connection with 
the London tube systems. He was born in 1860. After 
spending two years as assistant engineer on the 
Whitby and Loftus and the Scarborough and Whitby 
Railways, he completed his course at Edinburgh 
University, graduating B.Sc. in 1886. ‘This was 
followed by eighteen months’ work as assistant’ to 
Mr. J. Sharp, M.Inst.C.E., of Hull. At this period 
in his career he entered the services of the San Cebrian 
Railway and Collieries Company, Limited, with whom 
he was associated until his death. During these years 
he was employed by the company to superintend the 
construction of their railway in Spain. As resident 
engineer he prepared plans and supervised the con- 
struction of 10 miles of metre-gauge lines, a mile of 
self-acting inclines, and the driving of adits for opening 
mines. Surveys and estimates were worked out by him 
for a short branch line in the Province. of Seville. For 
the late Mr. Jacob Forrest he prepared a descriptive 
statement, complete with statistics, on the Avila and 
Salamanca Railway, data on which was required by 
the Railway Division in Madrid in 1894. Returning to 
England, Mr. Robertson became chief engineer to 
Messrs. Price, Wills and Reeves, contractors for the 
Frazerborough Harbour Works. These works included 
the deepening of the Balaclava Harbour, the construc- 
tion of new jetties. and a breakwater involving a total 
sum of 60,000]. These works were carried out in the 
years 1895-96 and after their completion he became 
assistant engineer on the Central London Railway 
works in progress, under Mr. John Price, contractor 
for the portion of the line between Shepherds Bush 
and Marble Arch. This work, for which Sir Benjamin 
Baker and Mr. Basil Mott were the engineers, occupied 
his time in 1895-97. Mr. Robertson became chief 
engineer to Messrs, Price and Wills,.contractors,on 
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the construction of the Rhymney branch of the Barry 
Railway. It may be recollected by many that this 
extensive contract included the laying of some seven 
miles of double-rail track, the making of a viaduct 
1,300 ft. long over the valley of the River Taff, and 
the boring of a tunnel 1,500 ft. in length. The 
work for which Sir John Wolfe Barry was engineer, 
extended from 1897-1902. , 

Mr. Robertson then became chief engineer to Messrs. 
Walker Price and’ Reeves. While with them, he 
rendered valuable service in connection with the Great 
Northern Piccadilly and Brompton Railway, the out- 
lay on this work reaching 1,250,000/. With Messrs. 
Price, Wills, and Reeves, he was chief engineer during 
their construction of the Alexandra Wet Dock and the 
Hughes Dry Dock at Bombay. It will be apparent that 
Mr. Robertson combined an extensive experience of 
many departments of a profession which will be the 
poorer for his loss. 








THE LATE SIR WILLIAM C. GRAY. 


Sm Wriuiam CrResswELL Gray, Barr., the well- 
known West Hartlepool shipbuilder, died at his 
residence, Thorp Perrow, Bedale, Yorkshire, on 
Saturday last. Sir William who was in his 57th 
year, had been in poor health for some months, but 
maintained a keen interest in the progress made in 
the construction of the firm’s new shipyard and graving 
dock on the Tees. 

He was the last surviving son of Sir William Gray, 
under whom he received his training. He became a 
director of William Gray and Co. in 1889, when it was 
converted into a limited liability company. On the 
death of his father in 1898 he succeeded to the chair- 
manship, and under his control the activity of the 
firm was greatly extended. In 1899, Sir William 
became the owner of the West Hartlepool Steel and 
Iron: Works as well as the Moor Iron and Steel Works 
and the Stockton Malleable Works. Acting with the late 
Lord Furness, he merged these into one concern as the 
South Durham Steel and Iron Co. In addition to the 
activities represented by his interest in these companies, 
Sir William was a director of the North Eastern Rail- 
way Company and of the Pyman Steamship Company. 

The new works of William Gray and Co., Limited,, 
represent the last endeavours he made for progress 
and will remain as a memorial to his enterprise. In 
other ways there are many institutions in the Hartle- 
Fn which will keep him in affectionate remembrance, 
or he gifted sports grounds to his workpeople, created 
the Gray Swimming Baths at Hartlepool, and erected 
the Gray Convalescent Home at Seaton Carew for the 
benefit of the employees of his firm. He contributed 
generously to educational, charitable and _ religious 
institutions in the district, and presented the Gray 
Art Gallery and Museum to West Hartlepool. Sir 
William did not negléct public duties, for he served 
many years on the West Hartlepool Town Council, 
following the example of his father, who was the first 
Mayor, He was a Deputy Lieutenant of the County 
of Durham, and served for some time as High Sheriff. 
Sir William was one of the Hartlepools Port and Harbour 
Commissioners, and he was also a member of Com- 
mittee of Lloyds Register. 





Contracts.—The Underfeed Stoker Company, Limited, 
of Aldwych House, Aldwych, London, W.C.2, have 
recently received a oe order from a large paper mill 
in Holland for six mechanical stokers.—Messrs. Fullerton 
Hodgart and Barclay, Limited, of Paisley, have received 
an order from a large firm of soap manufacturers in 
Germany for a patent double-effect evaporator plant 
for the productior of glycerine from spent lyes. ior 
to 1914 a similar plant was delivered and erected for 
the same firm in Dusseldorf ; the present order is thus 
@ repeat, but for a larger installation. The present 
order will make the sixth to be supplied to Germany.— 
Messrs. eo and Co., Limited, have received an order 
from the Buenos Aires and Pacific Railway Company for 
the supply of 128 key-token instruments for absolute and 
permissive working, and for the necessary magnetos. 


Wricut Brotuers’ MepaL.—We have received from 
the Air Ministry an announcement of the fact that the 
Dayton Section of the Society of Automotive Engineers 
has decided to award each year a medal to commemorate 
the pioneer work in aviation of the Wright Brothers. 
The award will be made for the most meritorious contri- 
bution to aeronautical science reported to the society 
during the year, and designed with the object of fostering 
the use aircraft of the heavier-than-air type for 
ha aya’ purposes. With the exception of certain 
officers of the Society of Automotive Engineers, competi- 
tion for the award is open to citizens of any country, 
and the decision will be made more in accordance with 
—_— este merit p BhewE ay ib ge than on the 
quality of the paper ribing it. Papers received u 
to December 31 next will be eligible for the 1924 award, 
and such papers, with the author’s name affixed, should 
be sent to the Wright Brothers’ Medal Committee, 
Dayton Section, Society of Automotive Engineers, 
eare of Engineers’ Club of Dayton, Dayton, Ohio. 








DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN THE PRICES OF METALS, 
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Norg.—In the diagrams the figures plotted for tin and copper are the official closing cash quota- 
tions of the London Metal Exchange for fine “ foreign” and “ standard” metal respectively. The prices 
shown for lead are for English metal, whilst those for spelter are for American metal. Middlesbrough 
prices are plotted for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices 
given, in the case of steel plates are for ship, bridge and tank qualities, and those for steel rails are for 
heavy sections. The pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 
quality and for home consumption. The price of quicksilver is per bottle, the contents of which 
vary from 70 Ibs. to 80 Ibs. The price of tin-plates is per box of I.C. cokes f.o.b. at Welsh 


ports, but in other cases the prices are per ton. 


Each vertical line in the diagram represents & 


market-day, and the horizontal lines represent 11. each, except in the case of the diagram relating to 


tin-plates, where they represent ls. each. 








THe Late Mr. C. O. Bastian.—A pioneer in the 
development of electric heating, Mr. Charles Orme 
Bastian, died in his 55th year, on October 29. He was 
the eldest son of Dr. Charlton Bastian, F.R.S., and 
was educated at University College. His practical 
training was obtained in the works of Messrs. Crompton 


and Co., Limited. Many improvements in electrical 
plant, especially in appliances connected with the use 
of radiant heat, owe their origin to his inventive 
abilities. Mr. Bastian was the inventor of the water 
heater and thermal storage geyser both of which bear 
his name. 
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THE PAGEFIELD SYSTEM OF REFUSE 
COLLECTION. 


Tux Pagefield system of refuse collection, the vehicles 
for which are illustrated in Figs. 1 to 8, on page 646 and 
above, has as its essential feature the combined use of 
horse and motor transport. It has long been realised 
that when an expensive motor vehicle is used for slow 
detail delivery or collection it is not being employed 
to the best advantage, and the Pagefield system has 
been evolved to permit the motor vehicle to do the 
long trips from point to point, and to provide a means 
by which horses can be employed for the slow house 
to house delivery or collection. Although this system 
is finding other applications it was primarily designed 
for refuse collection, and the description which follows 
18 confined to this work, although from the method of 
working it will be readily seen how it can be used for 
other purposes. 

For the actual collection of refuse, low-sided con- 
tainers mounted on small wheels are provided. One 
of the great features aimed at has been to keep the 
containers as low as possible for ease of loading. The 
maximum height of the sides is 4 ft. 6 in., although the 
greater part of the load can be put in at a height of 
3 ft. 7 in. by lowering the top portion of the sides which 
are formed as hinged doors. The size of the road 
wheels was a matter for serious consideration, as it 
Was necessary to keep the containers as low as possible, 
and at the same time not to make the wheels so small 
as to put undue load upon the horse. The 21 in. 
wheels with special bushes fitted as standard have 
Proved to be a very satisfactory compromise, and the 
ordinary draught-horse has no difficulty in moving 
the container from house to house even when loaded 
With its full 3 tons of refuse. The containers are fitted 





with strong canvas covers on the top 
(as will be seen in Fig. 2) and the 
whole of the rear end is formed by two 
doors hinged at the sides to permit of 
a free passage of the refuse when it is 
being tipped at the place of disposal. 

The motor vehicle used in connec- 
tion with the system, which is illus- 
trated in Figs. 1, 2 and 3, has as 
its main units, t.e., engine, gear-box and rear axle, 
the parts used in the standard 4 ton to 5 ton Pagefield 
lorries, but the frame, springs and other parts have 
been designed specially in view of the peculiar stresses 
imposed by the method of loading and by the tipping 
of the load. The chassis is provided with a tipping 
frame hinged at the rear end and arranged so that the 
front end can be lifted by means of the ‘‘ Pagefield ” 
patent mechanically operated tipping gear. The 
main members of this lifting frame are box-section 
girders of pressed steel, and these serve as receptacles 
for two ramps, which, when withdrawn form a pathway 
from the ground, along which the container can be 
drawn on to the motor lorry. These ramps are held 
both in the in and out positions by automatic catches. 
At the front end of the lifting frame is fitted a winch 
drum having two steel wire ropes for hauling up the 
containers or lowering them to the ground. Both 
tipping gear and winch are driven by gearing from the 
engine of the lorry. The gear-box of the lorry has 
fitted to it a special lid containing wheels which can 
be put into gear with the constantly running gears of 
the gear-box. From this special lid a shaft projects 
forward to drive the tipping gear, backward to drive 
the winch. 

The mechanism of the tipping gear will be understood 
from Figs. 4 to 8, annexed. On the end of the 








Fie. 8. View or CuHassis. 


shaft projecting forward from the gearbox a bevel 
pinion is fitted which meshes with two bevel wheels 
running loose on a shaft extending across the chassis: 
frame. This cross shaft carries at its outer ends bevel 
wheels driving vertical telescopic screws of large 
diameter. On the cross shaft situated between the 
two loose bevel wheels is a dog clutch which can be 
thrown into engagement by a hand lever with one or 
other bevel wheel for raising or lowering the lifting 
frame. The cross shaft is also threaded and carries 
a nut of phosphor bronze. This travelling nut is so 
arranged that it comes into contact with stops on the 
gear striking rod at top and bottom of the lift and the 
mechanism is automatically thrown into neutral so 
that the gear cannot over-run at the top, nor can the 
lifting frame be pulled down on to the chassis in such a 
manner as to do damage. This tipping gear is thus 
automatically controlled and is entirely foolproof. 
There are two definite angles of tip to which the 
lifting frame must be raised. The first angle is about 
25 deg., and is so arranged that when the ramps are 
extended the rear ends are on the ground. The second 
angle of tip is 50 deg. and is used for emptying the load. 
The automatic safety gear of the tipping mechanism 
comes first into operation at the lower angle of tip so 
that the driver or attendant cannot negligently run u 
to the full angle of the tip with the ramps extended. 
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In order to lift to the full angle of tip the first stop 
must be held out of engagement by the driver until 
the 25 deg. angle of tip is passed, when the mechanism 
is thrown out at the full angle of 50 deg. 

The container is hauled into position by a winch 
gear, the mechanism of which is as follows: The 
shaft extending rearwards from the gear-box drives 
through universal joints and an extension shaft, a 
pair of spiral gears mounted on the same centre as 
that upon which the lifting frame tips, and a further 
pair of spiral gears mounted on the same centre drives 
a shaft extending forward again to drive a worm- 
reduction pair attached to the winch barrel. In this 
line of transmission and close to the worm is a gear- 
change mechanism having hoisting, lowering and 
neutral positions. These positions are controlled by 
a hand lever attached to a cross-shaft arranged in 
a convenient position for the driver to operate. The 
cross-shaft carrying the contro] handle has also on it 
an adjustable stop against which a projection on the 
container presses when the container is drawn up to 
its position on the lifting frame. This stop prevents 
the winch overwinding. Two hooks or claws are 
fitted and adjusted to engage with the front axle of 
the container when this is hauled into position. These 
serve to take the weight of the container. 

In towns where the system is in operation 
containers are sent out with collectors to fill them, 
and as they are being loaded, are drawn from 
house to house by horses. At stated intervals the 
motor vehicle goes into a collecting district, taking 
with it an empty container. When it arrives at the 
container that has been filled the ramps are with- 
drawn, the lifting frame is tipped to an angle of 25 deg., 
and the empty container is lowered to the ground. 
The horse is withdrawn from the full container by a 
quick detaching device, which permits the horse being 
transferred with its harness and shafts to the empty 
container. The motor wagon then manceuvres into 
position in front of the full container. The haulage 
ropes are attached and the full container raised on to 
the lifting frame. The lifting frame is returned to the 
horizontat, the ramps are pushed home, and the motor 
lorry is then ready with its load to proceed t@the tip. 
The whole operation of lowering the empty container 
and raising the full container, from the time the 
motor lorry arrives at the collecting district to the 
time it is ready to start on its trip to the tip, is less 
than five minutes, At the tip or destructor, where the 
refuse is deposited, the rear doors of the container 
are opened, the lifting frame is raised to the full 
50 deg., and the whole of the refuse is shot out 
without the container being removed from the 
wagon. The time required for tipping is about. one 
minute, 

From the method of working it wil] be seen that one 
motor vehicle is sufficient to provide the transport for 
three or four collecting districts. As an actual example 
in one town the filling of the container from the 
household bins takes two hours. The time occupied 
by the motor wagon in making the complete trip, 
picking up a full container in one district, emptying 
it at the destructor, and taking it into another district 
is half an hour, so that in this case by having five 
containers four collecting districts are served. 

Where single mechanical units are used for refuse 
collection their mileage cost when used for slow 
house-to-house work is extremely high. There is also 
another very great consideration acting in favour 
of the Pagefield system. When the unit motor 
vehicles are on their journey to and from the tip, 
the bin men or collectors have no receptacle into which 
they can empty the refuse and consequently lose this 
time, and are, for all practical purposes, unemployed. 
In the Pagefield system, however, the empty container 
is deposited with the men before the full container is 
taken away, consequently the whole time of the 
collectors can be efficiently employed. The low-sided 
containers have proved a very great advance in many 
respects over the old type high-sided horse-drawn 
wagons. Not only can they be filled more quickly 
on account of their decreased height, but the filling is 
also more hygienic, as there is not the same tendency 
for dust to be blown about. A further great advantage 
is that the low containers\do not impose upon the 
men the very serious strains they experience in using 
the high-sided horse-drawn vehicles. 

The Pagefield system was first installed at South- 
pert, where a set comprising one motor vehicle and 
five containers went into operation some three years 
ago. After this had been at work some time and had 
shown a saving of 20 per cent. over the original method 
of collection, two further sets were ordered. One of 
the motor vehicles is not occupied the whole of its 
time as a refuse collection vehicle, and carries in 
addition to the tipping frame and winch, an ordinary 
type lorry body so that it can be used for the con- 
veyance of road materials, or applied to general 
haulage. In the borough of Wandsworth seven motor 
wagons and about 30 containers collect. the refuse 
from a population of over 350,000. In Derby one 





set has been at work nearly twelve months, and a 
further set has been ordered, and in Worthing this 
system has also been at work for some twelve months. 

The vehicles are manufactured by Messrs. Walker 
Brothers (Wigan), Limited, Pagefield Iron Works, 
Wigan, Lancashire. 





LLOYD’S REGISTER OF SHIPPING. 


As will be readily understood, the operations of 
Lloyd’s Register during the year ended June 30 
last, described in the report for that period, just 
issued, continued to be adversely affected by the 
persistent depression in the shipbuilding industry 
which has been a prominent feature of the Society’s 
reports for the last three years. The tonnage of new 
vessels classed by the Society during the year con- 
stitutes the lowest record over 15 years (with the 
exception of the second year of the war), and represents 
only 55 per cent. of the total for 1922-23 ; only 35 per 
cent. of that for 1921-22 ; and only 27 per cent. of that 
for 1920-21. Whether the bottom of the curve has 
now been reached is not yet clear, but it may be pointed 
out in connection with the matter, that during the year 
ended June last, 454 vessels, of 600,595 tons gross, were 
lost, and some 500 vessels, of about 1,250,000 tons, 
were dismantled or broken up, the last figure being 
exactly twice that for the vessels dismantled or broken 
up during the year ended June, 1923. 

It is true that, notwithstanding this removal of 
more than 1? million tons of shipping, the mercantile 
fleet of the world is even now greater by about 
15,000,000 tons than it was in 1914, but, on the other 
hand, it is well recognised that there is a large propor- 
tion of the laid-up tonnage which is unlikely ever to 
be able successfully to seek for employment. It has 
also to be borne in mind that any serious revival in 
overseas traffic will probably lead to the further elim- 
ination of uneconomical tonnage, some of which is still 
in service. Shipowners are fully alive to the necessity 
of providing themselves with up-to-date fleets, and 
they are aware that shipbuilders, in the circumstances 
now existing, are prepared to make extraordinary efforts 
to meet them, so that some of the vacant berths in the 
shipbuilding yards may be occupied. Moreover, there 
were, at the end of June last, 461 vessels, of 1,641,246 
tons gross, actually being built throughout the wobld 
under the Special Survey of Lloyd’s Register, with a 
view to classification in the Society’s Register Book. 
This tonnage shows a considerable increase on the 
similar figure for June, 1923, but it would be unwise 
to attach too much importance to the fact, as it appears 
that, while several orders for passenger liners and 
vessels for special trades have been placed, few 
inquiries are being made for cargo vessels of ordinary 
types. 

The figures of new vessels to which the Committee 
of Lloyd’s Register have assigned classes during the 
twelve months ended June 30, 1924, show a total of 
371 vessels of 885,660 tons gross. During the year, 
plans for 489 vessels, of 1,308,845 tons, were passed by 
the Society. These figures are appreciably in excess 
of those for 1922-23, but they are again far below the 
average for several years previous to the war, and it 
does not necessarily follow that all the proposed ships 
will actually be built. 

Of the vessels built during the year which have 
received the Society’s Classification, eight are of 
10,000 gross tons and upwards, the three largest 
being the Duilio, of 23,228 gross tons for the Navi- 
gazione Generale Italiana, the Mooltan, of 20,847 tons 
for the Peninsular and Oriental Steam Navigation 
Company, and the Maloja, of 20,837 tons, for the same 
owners. Steam turbines were fitted in 11 new vessels, 
making 99,464 gross tons together, four of which ex- 
ceeded 10,000 tons each. Except in the case of the 
Duilio, the turbines were used in conjunction with 
reduction gearing, generally of the single-reduction 
type. During the year, 45 vessels, making 242,162 
tons in the aggregate (or 27-3 per cent. of the total 
tonnage of new vessels classed) were fitted for burning 
oil fuel for steam raising. 

Vessels fitted with oil engines to which classes have 
been assigned by the Society during the year, numbered 
62, and had an aggregate gross tonnage of 163,795. 
Twelve of the number exceeded 5,000 gross tons each. 
The period covered by the report is noteworthy for the 
introduction into actual service of double-acting Diesel 
engines, and the great increase in the number of such 
engines under construction. With these developments 
the Society has been very closely concerned, and, as 
evidence of the progress being made in this direction, 
reference may be made to some examples of various 
types of these engines which are being built under 
the superintendence of their surveyors. Of these, 
the construction of the two six-cylinder, four-stroke 
cycle, double-acting Diesel engines being made by 
Messrs. Burmeister and Wain, of Copenhagen, for a 
twin-screw passenger vessel, by Messrs. Sir W. G. 
Armstrong, Whitworth and Co., Limited, for the 
Swedish-American Line, has been further advanced. 





The three-cylinder, two-stroke cycle, double-acting 
Diesel engine, built by the North-British Diesel Engine 
Works (1922), Limited, has been installed in the single. 
screw vessel Swanley, owned by Messrs. Harris and 
Dixon, Limited. This is the first two-stroke cycle, 
double-acting engine of British manufacture to be 
fitted on board ship. The Scott-Still combined oil 
and steam engines, built by Messrs. Scott’s Shipbuilding 
and Engineering Co., Limited, have been installed in 
the twin-screw vessel Dolius, owned by Messrs. Alfred 
Holt and Company, and in addition to the above. 
mentioned double-acting Diesel engines, the North 
Eastern Marine Engineering Co., Limited, are con- 
structing a set of six-cylinder, four-stroke cycle, double- 
acting, North Eastern-Werkspoor Diesel engines, the 
cylinders of which are 32} in. in diameter, while the 
piston stroke is 59 in. Some particulars of this 
type of engine will be found in our issues of 
May 30 and June 13 last, on pages 707 and 771 
respectively. 

Interesting developments have also been made with 
the Diesel-electric drive, which is now fitted on board 
the single-screw vessels La Playa and La Marea, built 
by Messrs. Cammell Laird and Co., Limited, for the 
United Fruit Company. A third set is being installed in 
the sister-ship La Perla. In these, four Camellaird-Fulla- 
gar oil engines drive electric generators, which supply the 
power to operate electric motors situated at the after\ 
end of the ship, thus obviating the need for shaft tunnels. 
The electrical equipment has been made by the British 
Thomson-Houston Company, Limited. It may also be 
mentioned that the largest installation of two-stroke 
cycle, single-acting engines to date is that at present 
under construction for the quadruple-screw motor ship 
Aorangi, of 18,500 tons gross, being built by the Fairfield 
Shipbuilding and Engineering Company, Limited, for the 
Union Steamship Company of New Zealand, Limited. 
This installation comprises four sets of six-cylinder, 
two-stroke cycle, single-acting Diesel engines, of the 
Fairfield-Sulzer type. 

During the past. year, the plans of practically all new 
vessels proposed to be built to the Society’s classification 
have been submitted on the basis of the Revised Rules. 
The committee have decided, however, that it is not 
desirable to make the application of these rules compul- 
sory until the requirements of the Board of Trade, 
consequent on the Report of the Load Line Committee, 
have been made clear. They have, nevertheless, deter- 
mined that the special consent of the owners to the 
adoption of the revised rules, in the case of any new 
vessel, is no longer necessary. The requirements for the 
construction of oil-carrying vessels, which have been 
under revision for some time, are at present under 
consideration by a specially constituted sub-committee, 
on which all interests concerned with ships of this type 
are represented. It is hoped that these rules will shortly 
be ready for publication. The Society’s Rules for the 
shafts of steam turbines and steam reciprocating engines 
have been amended. The new rules are in accord 
with the recommendations submitted for approval to 
the Board of Trade and the classification societies in 
conformity with the agreement reached by a conference 
of representatives of those Institutions. The rules for 
internal-combustion engines have ‘also been amended 
as regards the sizes of shafting and the scantlings of 
dished ends of air receivers. The requirements con- 
cerning the periodical surveys of all types of internal 
combustion engines have been revised. The principal 
alteration is that, instead of requiring an annual survey 
of engines of these types, a complete survey is to be 
made upon the occasion of a vessel undergoing the 
special periodical surveys, and at each intervening period 
of two years a modified survey of the machinery is to 
be held. : 

The report also deals with the Society's work in 
connection with both marine and land refrigerating 
plant, mentioning that proprietors of refrigerated stores 
have continued to avail themselves of the Societys 
experience, both in the design and construction of new 
stores and for extensions to existing buildings. Ih 
connection with the increasing use of wireless direction- 
finding apparatus for navigation purposes, the report 
states that vessels so equipped will in future be dis- 
tinguished in the Register Book by the notation of 
“Wireless D.F.” printed against their names. The 
society’s activities in connection with the testing of 
materials are referred to in the report, as also are the 
Lloyd's Register scholarships and the various changes 
that have occurred in the staff during the year. We 
notice that 23 scholarships in naval architecture and 
marine engineering, each tenable for three years, are 
now maintained by the committee; 20 of these are 
specially assigned to the Universities of Glasgow, Durham, 
Liverpool, Tokio and Michigan, and to the Massa- 
chusetts School of Technology, while the remaming 
three are awarded through the Institute of Marine 
Engineers and may be held at any approved university 
or other centre of advanced technical education. Full 
particulars of these scholarships may be obtained from 
the Registrars or secretaries of the Universities oF 
Institution mentioned. 
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NOTES ON NEW BOOKS. 


TExT-BOOKS are produced by three classes of writers : 
those who possess nothing more than the technical 
training that is afforded by a school; those who have 
combined with that some superficial acquaintance with 
shop practice; and others who are first and always 
craftsmen, aided by an intelligent study of the technical 
basis of their craft, gathered in a school or by laborious 
self-tuition. These are the men who write the books 
which are most useful to the apprentice and student, 
since they alone are able to discriminate the great 
essentials from matters that have little or no bearing 
on workshop practice. A volume of this character is 
“* Pattern-making,” by Mr. John McC. Wilson (Constable 
and Co., Limited, price 3s. 6d.). The author disclaims 
any attempt to treat of advanced subjects, but confines 
himself to those which a pattern-maker should require 
during the first five years of his training. And, with 
the aid of 100 well-selected illustrations, he has pro- 
duced a valuable little treatise. In consequence of the 
immense variety that characterises the trade, and the 
fact that it is inseparably linked with the craft of the 
moulder, it is one that is not easily taught satisfactorily. 
Seldom, indeed, will two men, working in different 
shops, scheme and construct patterns, save those of a 
very simple character, in the same fashion. Often 
there are alternatives to be considered, some of which 
may be of equal utility, but more often one is preferable 
to others. The call for the exercise of intelligent 
judgment is always insistent. To those who take their 
work seriously, and aim at a high standard of excellence, 
this trade offers more attractions than some others in 
which the practice is more uniform, and the methods 
more cut-and-dried, degenerating into rule-of-thumb. 
In this manual the writer gives a brief account of 
timber and its behaviour, of the tools and their uses, 
of the elementary constructions that concern all classes 
of patterns and core boxes. Following this are selected 
examples of patterns of typical kinds—gear wheels, 
chilled work, ornamental columns, cylindrical work 
generally, skeleton patterns, swept-up work, and much 
beside, all very concise, but embracing a variety of 
subjects within the space of 140 pages. 





We briefly notice two new books on hydraulics. 
The ‘‘ Lehrbuch der Hydraulik,” by Dr. Ing. Theodor 
Péschl, of Prague, is written for engineers and 
physicists and is adapted chiefly to the needs of stu- 
dents. Some practical hints are given, e.g., on lubrica- 
tion, and a few problems are worked out, e.g., on the 
load which a balloon can carry in different seasons. 
But the treatment is essentially mathematical, and the 
problems dealt with are mainly those of unidimensional 
hydraulics. The theory of waves, the circulation of the 
subsoil water, and the problems of hydraulic construc- 
tion are not discussed. The science of hydraulics is 
in a transition stage. The practice of flying has 
supplied us with data on aerodynamics as yet too 
complex to fit into a concise general theory, and the 
student of twenty years hence may find the subject 
less difficult; the way in which the apparent con- 
fusion of the early views on radioactive phenomena 
and on many kinds of radiations has been cleared up 
justifies some hope. The other book, by Dr. Tech. 
Ludwig Miihlhofer on “‘ Zeichnrische Bestimmung der 
Spiegelbewegungen in Wasserschléssern von Wasser- 
kraftanlagen mit unter Druck durchflossenem Zulauf- 
gerinne”’ is a monograph on the graphic predetermina- 
tion of the level fluctuations in the forebays of 
hydraulic plants fed by conduits under pressure. 
The author, who is engineer to the firm of Innerebner 
und Mayer, vorm J. Riehl, of Innsbruck-Wien, has 
found that these complex problems can more simply 
be solved, in general, by graphic methods than by 
analysis, and he exemplifies his method by reference 
to several installations, Both the volumes are 
published by the firm of Julius Springer, Berlin, the 
price of the first hook being 2 dollars, and that of the 
second book 0-95 dollar. 





When the cost of books is often so high as to make 
those in search of knowledge hesitate before indulging 
in additions to their library, it is refreshing to find 
& volume of 400 pages of good material to be had for 
5s. net. * Locomotive Management from Cleaning to 
Driving,” by Messrs. J. T. Hodgson and J. Williams 
(The Railway Engineer, London), in its fifth edition, will, 
We feel sure, continue to serve the excellent purpose for 
which it was introduced, and as pointed'out, its price is 
80 reasonable as to be within the means of any of those 
practically connected with the subject of which it treats. 
It 1s an excellent book for drivers, firemen and cleaners, 
inspectors and others, full of practical information 
on subjects on which such men must have considerable 

Owledge nowadays if their duties are to be intelli- 
gently performed. ‘The drawings as a rule are excellent, 
but the half-tone engravings are not quite up to the 
same level. We are not altogether in sympathy with 


volume in a rather promiscuous way, but this does 
not greatly affect the value of the work. The descrip- 
tive part of the work is supplemented by chapters 
giving examination questions on various parts of the 
subject. The book has been brought up to date 
and will, we hope, enjoy a continuance of its hitherto 
successful career, 





The young man who contemplates striking out for 
himself and going abroad is often at a loss to know 
how best to proceed in the acquisition of some know- 
ledge of the country to which he feels attracted. In 
these days of organised emigration to our Dominions 
and Colonies, the matter is not quite so difficult as 
it used to be in their particular connection, but there 
still remain large areas in the Tropics which we as a 
people are accustomed to man with traders, engineers, 
officials and others, and about which information is 
not easily acquired. However lightly “‘ book learn- 
ing’ may be valued by the old stager who has acquired 
his information in the school of long experience, to any 
novice with sufficient common sense to use a little 
discrimination, some preliminary advice, even when 
acquired through books, may prove extremely valu- 
able. As a term of service in the Tropics is frequently 
one of several years, mistakes as regards equipment, 
&c., are not always easy to remedy, while some ac- 
quaintance with the customs of a country will, if 
properly used, help in avoiding difficulties which 
might result in unpleasant developments. A little 
book before us at the moment is of the type likely 
to be of help under these circumstances. ‘‘ Coast and 
Bush Life in West Africa,” by “‘ Coaster” (Gay and 
Hancock, Limited, London; price 2s. 6d. net) is a 
chatty little work containing advice mingled with 
anecdote in a manner which deprives it of all tedium. 
The short time occupied in its perusal will amply 
be repaid to the potential ‘‘ coaster’s ” to whom it is 
addressed, and by many other young fellows, who may 
have been attracted by the enticing displays made at 
Wembley, to assist in the development of our overseas 
possessions in the Tropics. Though anecdotes are 
sometimes a little long drawn out, the morals they 
point are sound and the book is full of useful tips 
regarding life, kit, relations with labour, &c. All 
primarily relate to the “‘ West Coast” trader, but 
much in the book is sound advice applicable to a 
much larger sphere. 





In our issue for June 11, 1920, we gave a detailed 
review of the work by Professor Ewing, on “‘ 7'hermo- 
dynamics for Engineers.” This work has greatly 
appealed to French scientists and professors, and a 
translation in French, by Mr. M. R. Duchéne, has now 
been issued under the title ‘‘ Thermodynamique.” 
According to the translator, the courses in thermo- 
dynamics given in the French technical colleges allow 
of solving a certain number of highly-theoretical prob- 
lems, the procedure being generally comparable to 
exercises in mathematical analysis. Somewhat serious 
difficulties are experienced when, with the aid of these 
same courses, it is desired to deal with questions of a 
practical nature, and in such circumstances it is 
necessary, as a rule, to have recourse to guide-books 
or to treatises on industrial physics which give ready- 
made formulae coupled with numerical values. The 
finding of a formula starting from first principles, has 
often been aspired after, were it only to ascertain that 
it is applicable in the instance under consideration. 
The work by Professor Ewing is found to meet the case, 
and the method he has followed is acknowledged to be 
a particularly appropriate one. The French book is 
a complete translation of the work in question, and is 
published at the price of 50 francs by Messrs. Gauthier- 
Villars and Co., Paris. The same publishers have also 
now issued the fourth edition of “‘ Thermodynamique 
a Vusage des Ingénieurs, by the well-known French 
scientist, M. Aimé Witz, a work which is intended by 
the author to serve as an introduction to the study 
of heat-engines. It opens with an exposition of the 
general principles of thermodynamics, followed by 
considerations on the Carnot cycle, the study of gases, 
solids, liquids and steam, the flow of gases, and steam, 
études on the cycles and their efficiency. Compared 
with the former editions, the present one will be 
found to enter in greater detail into the study of entropy 
and other diagrams. The price of this fourth edition 
of the work by Mr. Witz is 20 francs. 





It is manifestly to the advantage of an industrial 
community that fluctuations in the volume of employ- 
ment should be reduced to the minimum. Booms 
and slumps in trade are both causes of economic loss, 
and although the causes of the main waves of activity 
and depression are still too obscure for regulation, 
the seasonal fluctuations of particular industries are 
possibly more amenable to remedial efforts. All the 
trades connected with building have their active and 
dull periods every year, and an investigation has 


determining to what extent the unemployment conse- 
quent upon seasonal conditions could be mitigated. 
The question is discussed in ‘‘ Seasonal Operation in the 
Construction Industries—the Facts and Remedies,” 
which embodies the report and recommendations of 
a committee of the President’s Conference on Unem- 
ployment, and is published in London by the McGraw- 
Hill Book Company, Inc., at 10s. 6d. net. The 
remedies suggested, as might be expected, are mostly 
concerned with the exercise of foresight in planning 
work, and the use of all apparatus and appliances 
to make work possible under adverse weather con- 
ditions. The circumstances in America are so vastly 
different from those obtaining here that English 
readers will find little which is applicable in detail 
to our own building industry, but if the book stimulates 
efforts in this country to keep building operations 
going more continuously throughout the year its 
effect will be entirely beneficial. 
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THE CAMBRIDGE CLINK DETECTOR. 


Ir is well known that during the heating and cooling 
processes in the production of steel ingots or forgings 
severe stresses may be set up, which may attain such 
value as to cause a fracture in the material. Such 
fractures are usually accompanied by a severe shock 
and a ringing noise which can be best described by the 
word “clink.” This sound has hitherto been the only 
available evidence of such an occurrence rendering the 
forging defective, and if the fracture should happen 
during the night, or at any moment when no observer 
is present or sufficiently alert to report it, the forging 
may unwittingly be delivered in a very dangerous 
condition. With the object of minimising this danger, 
Messrs. C. A. Parsons and Co., Limited, in conjunction 
with the Cambridge Instrument Company, Limited, 
have developed an instrument called the “ clink 
detector,” which, when attached to a forging during 
heating and cooling processes, gives an autographic 
record of any shocks or disturbances which may have 
taken place. The instrument is sufficiently sensitive 
to record an ordinary hammer blow, the records being 
made absolutely trustworthy by arranging for an 
attendant to yive the forging hammer-blows at stated 
intervals during the period of recording, thus obtaining 
evidence that the instrument is in working order 
throughout the period. If the record then shows 
any shock not accounted for, the forging is rejected as 
unsound, 

The complete outfit comprises two instruments— 
the detecting instrument, which is attached to the 
forging under treatment, and the clock-driven recorder, 
to which the detector is electrically connected. In 
addition to giving a record of the times of all shocks 
in the forging, the recorder can be arranged, if neces- 
sary, to give synchronous records of the temperatures 
of the forging. : 

Fig. 1 shows a diagran of the electrical connections, 
while Figs. 2 and 3 are. sectional drawings of the 
detector. The instrument comprises a moving system 
consisting of a brass weight supported horizontally 
at the extremity of a flat steel spring, carried upon a 
fixed steel bar, which is either secured rigidly to the 
forging or attached to a heavy iron block placed upon 
a suitable portion of the forging. Upon the fixed bar 
is carried a platinum contact-point, which is adjusted 
to be normally just in contact with a contact plate 
carried on the weight. Owing to the inertia of the 
weight, the occurrence of a clink causes the contacts 
to open, breaking the electrical circuit, and thus 
causing a mark to be made on the moving chart in the 
recorder. The moving system has a long natural 








STEEL INGOTS AND FORGINGS. 


THE CAMBRIDGE INSTRUMENT COMPANY, LIMITED, ENGINEERS, LONDON. 
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the upper contact is not directly attached to the end 
of the adjusting micrometer screw, but is connected 
by a link. This arrangement enables an accurate 
adjustment of the contacts to be readily obtained, as 
the contact does not rotate. Figs. 4 and 5 show the 
clink detector placed in position on a forging. The 
instrument is provided with a dust-proof metal cover, 
as shown in Fig. 4. In Fig. 5 this cover has been 
removed to show the details of the instrument. 

The chart reproduced in Fig. 6 is an actual record of 
a clink which occurred on an ingot measuring 8 ft. by 
3 ft. 6 in. by 2 ft. 3} in. and weighing 12} tons. The 
width of the fracture in the centre was found to be 
about # in. when measured after cutting open for 
examination after cooling. It will be seen that the 
clink is very satisfactorily indicated. The duration of 
the break in the electrical circuit depends upon the 
magnitude of the impulse, and the marking of the 
chart, in turn, depends upon the duration of the break. 
In fact, to some extent, the magnitude of the impulse 
may be measured by this means. The smaller dis- 
turbances shown on the chart are test markings 
produced by a hammer-blow on the forging at regular 
intervals. In one or two cases these smaller markings 
are due to the forging processes, or to heavy weights 
being dropped in the neighbourhood. These, however, 
are easily recognisable, and cannot be mistaken for an 
actual clink. 

The clink detector would seem to be an accessory of 
considerable value to forge masters in increasing the 
certainty regarding the soundness of forgings. Its use 
greatly reduces the danger of clinks remaining unde- 
tected, and since the instrument can also be adapted 
for simultaneously recording the temperature of the 
forging during the manufacturing processes, a valuable 
written record can be obtained, a copy of which can 
be handed to the engineer using the forging. This new 





period of vibration. From Fig. 3 it will be seen that | development in the application of scientific instruments 


Fia. 5. 


to engineering problems is therefore to be welcomed 
as giving a much needed confidence in the use of 
forgings, which in recent years have been increased 
in size and subjected to increasingly severe conditions 
of service. 





EVIDENCE FOR FATIGUE LIMITS. 

The Evidence for the Existence of an Endurance, or 
“* Fatigue” Limit in Metals and tts Determination .* 
H. F. Mooreyt anp T. M. Jasper. 
(Concluded from page 582.) 


The Plotting of the Test Data.—In the investigations 
carried on in the United States, it has been customary 
to plot the S-N diagrams either to logarithmic co- 
ordinates or to semi-logarithmic co-ordinates. The 
reason for this is two-fold: (1) a logarithmic cycle for 
the abscisse makes it possible to plot on the same 
diagram small values and large values of N with the 
same percentage degree of accuracy; and (2) in a 
Cartesian diagram there is some danger that the 
general tendency towards curvature of the diagram 
will lead the investigator to assume that an endurance 
limit has been reached at a comparatively small 
value of N when such is not the case. Fig. 5, which 
shows the data of tests on Monel metal plotted into 
Cartesian co-ordinates (upper), semi - logarithmic 
co-ordinates (middle), and logarithmic co-ordinates 
(lower), illustrates this point. The Cartesian diagram 
would lead the experimenter to report an endurance 
limit at about 32,000 lb. per square inch. The loga- 
rithmic diagram would indicate that the endurance 
limit had not yet been developed. It is felt that, as 
long as any common system of plotting shows 4 
straight line relation betweenS and N, an endurance 
limit should not be reported. 

Endurance Limits of Wrought Ferrous Metals.—For 
wrought ferrous metals, the results of long-time 
investigations in the United States offer three items of 
evidence for the existence of an endurance limit. — 

(1) The S-N diagrams, even when plotted to logarith- 
mic co-ordinates, become horizontal, or as nearly so as 
can be determined by ordinary plotting. Usually the 
horizontal part of the diagram is developed for values of 
N not greater than two millions. For all wrought 





* Read before the Engineering Section of the British 
Association at Toronto, on August 11, 1924. . 

+ Research Professor of Engineering Materials, 
University of Illinois, In charge of Investigation of the 
Fatigue of Metals. ; : 

t arch Assistant Professor of Engineering Materials, 
University of Illinois, Engineer of Tests, Investigation 
of the Fatigue of Metals. 
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ferrous metals tested, the horizontal part of the diagram 
was developed for values of N less than ten millions. 

Moreover, at the junction of the horizontal part of the 
S-N diagram and the inclined part there is a fairly 
well-marked “‘ knee” to the curve. This seems to 


indicate some change in the law governing the relation’ 


of S and N.* 

(2) Specimens of metal tested to one hundred 
million cycles of stress at or near the endurance limit, 
when retested under cycles of higher stress, have 
uniformly shown some gain in strength. The evidence 
is that below the endurance limit as determined from 
long-time tests, repeated stress actually improves the 
metal rather than injures it. 

(3) For wrought ferrous metals at stresses near the 
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endurance limit there is noted a distinct rise of tem- 
perature. This, as has been previously pointed out, 
is probably not a direct indication of fatigue failure, 
but is an indication of slip, which usually . precedes 
the formation of a fatigue crack. In a stress-tempera- 
ture diagram near the endurance limit is a fairly well 
marked ‘“‘ knee.” Below this knee the rise of tem- 
perature is very slight indeed. Since for wrought 
ferrous metals slip seems to precede fatigue fracture, the 
absence of evidence of slip below the endurance limit 
as determined by test seems an indirect piece of evidence 
in favour of the existence of an endurance limit. 

It cannot, of course, be dogmatically asserted that 
for any metal there has been determined a limiting 
stress below which it is certain that the metal can 
withstand an infinite number of cycles of stress, but it 
is felt that the data of long-time tests does show that, 





for wrought ferrous metals, the assumption of an en- 
durance limit seems reasonably safe, and that such an 
endurance limit in all probability exists. The existence 
of an endurance limit for non-ferrous metals is discussed 
in the succeeding paragraph. 

6. Endurance Limits of Non-Ferrous Metals.—The 
data available on fatigue tests for non-ferrous metals 
are relatively few, when compared with those available 
for wrought ferrous metals. Mr. R. R. Moore* has 
made one of the most extensive series of tests in the 
laboratories of the U.S. Air Service at McCook Field, 
Dayton, Ohio. The results of these tests indicate that 
the endurance limit for these non-ferrous metals is 
not so well defined as is the endurance limit for wrought 
ferrous metals, and that it is necessary for these metals 
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to carry endurance tests much farther than for wrought 
ferrous metals. 

In the work of the investigation at Illinois, Monel 
| metal, brass, copper, bronze, and a copper-nickel alloy 
| have been studied. Typical S-N diagrams are shown 
|in Fig. 6. The authors of this paper give as a tentative 
conclusion that for annealed copper and annealed 
| brass an endurance limit is indicated, but that it is 
| not developed until tests have been run to at least one 
hundred million cycles. For annealed bronze and for 
Monel metal, no certain endurance limit has been 
developed, though for the latter tests have been run to 
about five hundred million cycles. For annealed copper 
and annealed brass the rise-of-temperature tests indicate 
endurance limits at about the same stress as given by the 
S-N diagrams. For Monel metal the rise of temperature 
test does not indicate any endurance limit below 
42,000 lb. per sq. in., which is evidently above any 
endurance limit which can be given by its S-N diagram. 

It should be noted that the S—N diagrams for annealed 
bronze and for the copper-nickel alloy show considerable 
‘“‘scatter”’ of points. It seems possible that non- 
ferrous metals may fall into two divisions, one showing 
an endurance limit, and one not showing an endurance 
limit. For the second group it may be necessary to 
project the line of the logarithmic S-N diagram beyond 





* See Proceedings of A.S.T.M., vol. xxii, Part II, 
Page 293 (1922), discussion by L. B. Tuckerman, on the 
discontinuity ” of the S-N diagram, 


*R. R. Moore, “ Resistance of Manganese Bronze, 
Duralumin and Electron Metal to Alternating Stress,” 
Proc. A.S.T.M., vol. xxiii, Part II, 1923. 
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the available test data and to estimate the unit stress 
corresponding to any desired life. In this connection it 
is interesting to note that, based on the limited data 
then available for steel, Professor Basquin of North- 
western University proposed a similar method for 
ferrous metals in 1910. 

In the non-ferrous metals tested, indications of an 
endurance limit are obtained for those which can be 
successfully cold-drawn. This is interesting, but it 
will be necessary to have many more tests before 
definite conclusions can be drawn. 

Correlation between Endurance Limit and other Test 
Results.—Long-time fatigue tests of metals are very 
time-consuming and expensive. It is of very great 
practical importance to practising engineers to deter- 


10. 







Lrnavronce Lint in 1b per sg. in 
lRoteting Beam /tachine) 
2 
Ss 






Endurance Limit in Ib per sq in [Rise of Temperature 
CorReLaTion or Enpurance Limit DeterMINED BY 


Rotatino-Beam Tests with Enovrance Limit 
DeTERMINED BY Risz-or-TEMPERATURE TESTS 


100 000 


.s = 
ae eee 


Lnaurance Litnit tr 1b per sg. 17. 
(Rotating Bean Machine 
iN 
SJ 


°9 





ip ft-lb, 





Chory /mpact 
cass) OY 4 


CorRELaTION oF Enpurance Limit with Caarry Impact REsuLts 


22. 





Number of Blows -Repeated lmpact Machine 
CorrELaTion or Enpurance Limit wirn Rereatep-Impact Resuits 


mine, even for special classes of metals, any correla- 
tion which may exist between results of long-time 
fatigue tests and results of the simple physical tests 
commonly performed. This is especially important in 
the case of wrought ferrous metals which form by far 
the most important class of stress-carrying metals. 
It is believed that for this important class of metals 
correlations have been reasonably well established 
between endurance limit on the one hand and Brinell 
hardness and tensile strength on the other. 

One of the objects of the investigation with which 
the authors are connected was the study of such 
correlation. Figs. 7 to 12 inclusive, give correlation 
diagrams for results obtained in the investigation at 
the University of Illinois for wrought ferrous metals. 
These figures show respectively the correlation of endur- 
ance limit with elastic limit, tensile strength, Brinell 
hardness, endurance limit as determined by rise of 
temperature, Charpy impact tests and repeated impact 
tests upon a special machine. 

It is evident that there is no obvious correlation 
between endurance limit and Charpy tests or repeated- 
impact tests. In the other diagrams the shaded areas 
inclosing the observed points give some notion of the 
degree of correlation—the smaller the shaded area, the 
better the correlation. It is evident that for wrought 
ferrous metals the elastic limit is not a very good 
index of fatigue strength, and that the ultimate tensile 
strength, the Brinell hardness, and the endurance limit 
by rise of temperature are fairly reliable indicators of 
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fatigue strength. It must be remembered that this 
applies only to metals free from flaws and inclusions. 
For the wrought ferrous metals studied it would seem 
that the endurance limit in reversed flexure may be 
placed roughly at 50 per cent. of the ultimate tensile 
strength, or at 250 times the Brinell hardness number. 
So far it has not been possible to get any satisfactory 
correlation between endurance limits and the above- 
named physical qualities for non-ferrous metals. In 
general, the endurance limits determined for non- 
ferrous metals have been less than 50 per cent. of the 
ultimate tensile strength, in some cases being as low 
as 25 per cent. 

It may be added that from auxiliary tests at the 
University of Illinois, the values of endurance limit for 
other than in reversed flexure, are tentatively placed 
as follows: For cycles of axial stress (tension-com- 
pression), two-thirds of the values for cycles of flexural 
stress; for cycles of shearing stress, one-half of the 
values for cycles of flexural stress (test results show 
53 per cent.). In this connection it may be further 
noted that, for one series of tests at elevated tempera- 
tures, the endurance limit of normalised carbon steel 
actually increases slightly from atmospheric tempera- 
ture to a temperature of 850 deg. F. This checks test 
results by Professor Lea, of Birmingham.- For tem- 
pered spring steel, the endurance limit fell off for the 
same range of temperature. 

A vital problem in fatigue of metals, and one which 
has scarcely been touched, is the development of tests 
to detect incipient fatigue in materials in use. It 
would be of immense value to users of metals, especially 
in such machine parts as aeroplane engine shafts, steam 
turbine discs, and railway axles, where fractures are 
especially dangerous, if there could be developed a 
non-destructive test which would show whether a 
fatigue failure had started. This particular problem 
will undoubtedly take a long time for solution, but 
it is well worthy of a large expenditure of time and 
money. 





THE “OZALID” DRY PHOTO-PRINTING 
PROCESS. 


Our attention has recently been drawn to a new and 
interesting photo-printing process for producing true- 
to-scale copies from tracings of engineering and archi- 
tectural drawings, by Messrs. Cooke, Troughton and 
Simms, Limited, 3 and 5, Broadway, Westminster, 
S.W., who supply the necessary materials. The pro- 
cess is known as the “ Ozalid”’ process, and the paper 
is made in thin, medium or thick substances’ and 
also mounted on cotton. It is exposed in exactly 
the same way as ferro-prussiate paper and for about 
the same time, but requires no subsequent washing 
process or other treatment with liquid chemicals. 
Development is effected by placing the exposed print, 
loosely rolled up, in a wooden box fitted with a tray, 
or trays, consisting of thin wooden laths, a dish of 
liquid ammonia being placed in the bottom of the box 
below the tray. The door of the box is closed to 
confine the ammonia fumes, which develop the image 
in from 10 to 15 minutes and the result, without any 
further treatment, is a print with practically black 
lines on a whitish background. The prints, we under- 
stand, are quite permanent and since the process is 
a dry one, no stretching or shrinking of the paper 
occurs, so that the copies are true-to-scale. The paper, 
which does not deteriorate in storage, is considerably 
cheaper than ferro-gallic paper, although slightly more 
expensive than ferro-prussiate paper, but the makers 
claim that, owing to the saving of time and labour in 
connection with the washing and drying operations, 
it is possible to produce the ‘ Ozalid”’ true-to-scale 
prints at about the same cost as ordinary blue prints. 
For making corrections on the finished prints, lines 
can be removed by a solution of hypochlorite of soda 
or a 5 per cent. solution of permanganate of potassium. 








Repvction In Larp-uP MERCHANT TONNAGE.—Accord- 
‘ing to returns issued by the Chamber of Shipping a very 
material reduction in the British and foreign merchant 
tonnage laid up in the principal ports of Great Britain 
and Ireland has taken place during the quarter ended 
October 1 last. Considering only vessels of 1,000 tons 
and upwards, the net tonnage idle on October 1 was 
333,810 as compared with 470,073 tons on July 1 of 
this year, and with 755,101 tons on October 1, 1923. 
The reduction of 136,263 tons which has been effected 
during the last quarter, thus amounts to 29 per cent., 
and the idle tonnage is now only about 44 per cent. of 
the figure for the same time last year. The decrease 
has been general at most of the ports of the country, 
although the coal-exporting ports of Cardiff and Swansea 
are exceptions to this rule. At Cardiff the idle tonnage 
incre during the last quarter from 5,248 net tons 
to 14,075 net tons, and the increase at Swansea has been 
from 2,833 net tons to 13,914 net tons. In general, 
however, the figures are evidence of a distinct improve- 
ment in the freight markets, and may be taken as an 
indication that the shipping industry is now emerging 
from the depression through which it has been passing. 








CATALOGUES. 


Electrical Supplies.—The British Insulated and Helsby 
Cables, Limited, Prescot, Lancs., have sent us a small 
bound pocket edition of their general catalogue, which 
will be useful for preliminary reference as it contains 
many illustrations, dimension tables, &c., as well as other 
information. 


Oxy-Acetylene Welding Plant.—An acetylene generator 
mounted on a portable stand, a welding set including a 
generator and stands for gas cylinders on a three-wheeled 
truck, and welding and cutting blow pipes are illustrated 
in a leaf catalogue received from Messrs. Matthews and 
Yates, Limited, Swinton, Manchester. 


Coal-Cutting Machines.—In the 11th edition of their 
catalogue of coal-cutting machines, Messrs. Mavor and 
Coulson, Limited, 47, Broad-street, Mile End, Glasgow, 
describe three types of machine with the latest improve- 
ments in each. The machines were fully dealt with in 
our 115th volume, on pages 615 and 648. 


Steel—Messrs. Thomas Firth and Sons, Limited, 
Sheffield, have issued a small pamphlet of exceptional 
interest, giving a brief history of the firm with a series 
of views of their works, and of the various operations 
involved in making special steels, cutting files, machining, 
grinding, &c. Numerous industrial applications of stain- 
less steel are referred to. 


Aerial Ropeways.—A catalogue of the Ceretti system 
of aerial ropeways and transporters, issued by Messrs. E. 
L. Price, Limited, 6, Upper Bedford-place, London, 
W.C.1, contains illustrations and brief particulars of a 
considerable number of plants working under various 
conditions in flat and hilly country, in order to show 
the wide adaptability of the system. 


Reduction Gears.—A catalogue of worm reduction gear 
units, to hand from Messrs. Crofts (Engineers), Limited, 
Thornbury, Bradford, illustrates a comprehensive range 
of standard sizes in closed and open housings, with 
examples of units made for special purposes. The firm 
also cut all forms of toothed gearing and manufacture 
clutches for power-transmission purposes. 


Reinforced-Concrete Bridges.—Messrs. Trollope and 
Colls, Limited, 5, Coleman-street, London, E.C., have 
issued a catalogue illustrating several viaducts and 
bridges and giving rules for roughly estimating the costs 
per foot run in reinforced concrete under average con- 
ditions. This publication is one of a series of brief 
collections of reference data for engineers. 


Machine Tools.—Sectional catalogues dealing with 
crank-type shaping machines, tool-room shapers, slotting 
machines up to 26 in. in stroke, and single and duplex 
puncher slotters are to hand from the Butler Machine 
Tool Company, Limited, Halifax. Some of these 
machines have been described in our columns in the 
recent series of articles on the Machine Tool Exhibition. 


Electric-Light Fittings——A list of reflectors, lamps, 
wall and other brackets, received from Messrs. Veritys, 
Limited, Aston, Birmingham, includes a very compre- 
hensive range of these articles with dimensions and prices. 
Intensive and dispersive reflectors and angle reflectors 
for indoor lighting, ‘fittings for street lighting and a 
number of weather-proof lanterns are amongst the leading 
items. 


Waste-Heat Boilers——A pamphlet of importance to 
owners of industrial concerns in which hot gases are dis- 
charged to waste has been issued by Messrs. Cochran 
and Co., Limited, Annan, Scotland, who make vertical 
boilers specially suitable for utilising such waste gases. 
Several illustrations are given of boilers supplied for 
raising steam from the waste heat from forges, steel 
works, &c. 


Textile Machinery.—A warp-damping mechanism for 
attachment to looms is described in a special catalogue 
received from the makers, Messrs. Mather and Platt, 
Limited, Manchester. The damper is swung against the 
warp at every revolution of the bottom shaft, and the 
pressure and length of time of contact is adjustable. When 
the loom is stepped, the damper is always left in the 
** off ” position. 


Motor Starters.—Two catalogues dealing, respectively, 
with hand-operated, three-phase, auto-transformer 
starters for squirrel-cage induction motors and alter- 
nating-current contactor-control equipments for reversing 

olyphase slip-ring motors are to hand from the British 
homson-Houston Company, Limited, Rugby. Both 
present very complete technical and commercial par- 
ticulars, with priced lists, 


Screwing Machines.—A catalogue to hand from Messrs. 
Joshua Heap and Co., Limited, Ashton-under-Lyne, 
contains illustrations and descriptions of five standard 
screwing machines, ‘working to maximum diameters up 
to 4in. The die head is self-opening and the dies are 
serrated blades tangentially disposed within the head. 
The die-head revolves and the work is held in a vice 
fixed to a sliding saddle. 


Metals—We have received eight little pamphlets, 
each containing a considerable amount of information 
on the subject of nickel and cobalt and various alloys, 
from Messrs. Henry Wiggin & Company, Limited, 55, 
George-street, Birmingham. The characteristics and 
uses of these materials are explained in clear general terms, 
with technical data which will be of value to the managers 
of various industrial concerns. 


Fire Bricks.—Signor G. Verzocchi, Milan, Italy, has 
issued a catalogue of firebricks, in which he conveys 
the necessary practical and technical information by 
means of illustrations, with a few words in Italian in 
each case. The book should certainly fulfil Signor 





Verzocchi’s aim, which, he states, is ‘‘to give to fire- 
brick consumers something which will not be thrown 
into the waste-paper basket.’’ d 


Oil Engines.—Messrs. Ruston and Hornsby, Limited, 
Lincoln, have sent us a new catalogue of vertical oil 
engines of the four-cycle, airless injection, cold-starting 
type for using low-grade fuel. The list of standard sizes 
includes 18 engines having from one to six cylinders, and 
developing from 17 b.h.p. to 825 b.h.p. A number of 
illustrations of engines installed for generating electric 
current, and some useful technical data are also given. 


Diesel-Engine Locomotives.—A catalogue of Diesel- 
engine locomotives, received from the Graz Railway 
Carriage, Wagon and Engine Works, Vienna, contains 
a description of locomotives of this type made by the 
firm, with an account of tests of an engine designed for 
shunting and yard service on the London and North 
Eastern Railway. The agents are Messrs. W. Dederich, 
oe 18 Imperial-buildings, Ludgate-cirecus, London, 

u.C.4. 


Power Plant.—The issues of the Bulletin Oerlikon from 
May to August, which have reached us, contain articles 
on the tests of a 3,000 kw. steam turbine, the power 
stations of the Weggi Valley, the motor coaches of the 
Sihl Valley Railways, the El Charquito generating 
station, Colombia, South America, and several descrip- 
tions of electrical gear and pumps. The bulletins are 
issued by the Ateliers de Construction Oerlikon, of 
Oerlikon, 


Miners’ Lamps.—Messrs. Oldham and Son, Limited, 
Denton, Manchester, have three catalogue publications 
in circulation relating to their electric miners’ lamps. 
One gives a general description of the lamps, another 
(in the form of a house magazine) containing information 
on the construction of the lamp and the methods of re- 
charging it, and the third being a general catalogue of the 
lamp, lamp-room equipment, cell-cleaning machine, 
charging frame, rack, machines for removing and re- 
placing glasses, cleaning, &c. All the requirements for 
maintaining and issuing the lamps are provided for. 


Lifting Machinery.—Messrs. Ransomes and Rapier, 
Limited, 32, Victoria-street, London, S.W., have sent 
us three catalogues dealing with specialised lifting 
machinery. One of the catalogues relates to a four- 
column erection on which a locomotive can be lifted, 
so that unwheeling or repairs can be effected from the 
workshop floor. The second deals with a series of dock- 
side cranes fitted with the Bowtell level-luffing gear, 
mounted on wide gauge rails, and capable of lifting 
such loads as 3 tons at 60 ft. radius or 10 tons at 50 ft. 
radius. The third catalogue illustrates a transporter 
crane for dealing with town refuse and employing two 
tubs which are carried on an electric lorry for collecting 
the refuse. These catalogues are worthy of attention 
by those interested in specialised machinery for pro- 
moting efficient and rapid transport. 


Printing Machine.—We have received an illustration 
and brief specification of a newspaper-printing machine 
made by Messrs. Joseph Foster and Sons, of Preston, 
whose London office is at 134, Fleet-street, E.C. This 
machine will print newspapers of from 4 to 16 pages 
at a speed of 32,000 copies an hour, or of up to 32 
pages at half that speed, folding them to half-page size 
and delivering them in counted quires; two different 
devices for inserting stop-press news are described. The 
various sets of inking rollers can be lifted clear of the 
printing cylinders or distributing surface by a single 
lever movement. The machine is built in four decks and 
is about 14 ft. 6 in. high, the floor space occupied being 
26 ft. 6 in. by 10 ft. 7in. The total weight is about 
44 tons and the power required for full work about 55 h.p. 


Electrical Machinery.—The General Electric Company, 
Limited, Magnet House, Kingsway, have sent to us eight 
catalogues, new editions recently issued, which show 
very clearly the large range of engineering work carried 
on by this company and its associated organisations. 
Three of these publications are sectional catalogues dealing 
with direct current motors, alternating current motors, and 
transformers and each containing technical descriptions 
and commercial particulars relating to the plant. Of the 
others, a general catalogue deals with heavy electrical 
and mechanical plant including steam turbines coupled 
to generators, compressors, blowers or other machines 
or providing a drive for mill shafting ; colliery engines 
and motors for winding, ventilating, haulage, etc. ; power 
equipment for iron and steel rolling mills, shipbuilding 
yards, textile and other factories; complete plant for 
conveying coal, ore and other materials; and the neces- 
sary switchboards, starters and other electrical gear. 
Four other catalogues deal more exhaustively with turbo 
plant, steam and electric winding engines, conveying 
plant and Fraser and Chalmers concentration machinery, 
respectively. 





Reruse Destructors.—The economy of steam 
generation in refuse destructors is frequently so low 
that fuels are added to the refuse. The risk then arises 
that the fuel is not properly burnt in the destructor. At 
SchGneberg, one of the suburbs of Berlin, the Martin 
cascade grate for refuse destructors has given satisfac- 
tion. The grates are designed for low grade coal and 
seem to be able to deal with it. The chief advantage 
of adding coal to the refuse is perhaps that a fairly 
uniform heat supply can be secured, independent of the 
seasonal and diurnal fluctuations in the supply and 
bors of the refuse. The working of the Schéneberg 

estructor is very simple. One grab takes up both 
the refuse and the coal as desired and drops them into 
the furnace hopper; the slag obtained is said to 
suitable for building purposes. 
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‘* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 

The number of views given in the Specification Drawings is stated 
in each ease; where none is mentioned the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform pris of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ** Sealed ’’ is appended. 

Any person may, at any time within two months from date of 
the adverti t of the pt of a Complete Specification, 
give notice at the Patent Office of osition to the grant of a 
Patent on any of the grounds menti in the Acts. 


AERONAUTICS, 


217,031. The Fairey Aviation Company, Limited, 
Hayes, Middlesex, and F. R. Fairey, Hayes, Middlesex. 
Rudders of Aeroplanes. (4 Figs.) May 29, 1923.—The 
object of the invention is to increase the effectiveness of the 
rudder when, the angle of attack being high, the speed of advance 
is reduced and the difficulty of steerage becomes consequently 
greater. For this purpose, according to the invention, the 
rudder-axis is so arranged as to rake upwards and forwards 
when the machine is on a level keel, the inclination being such 
that when the machine is advancing at high angles of attack 
the axis will assume a ition substantially normal to the 
direction of flight. In contrast with the common arrangement 


Fig. /. 
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illustrated in Fig. 1, the rudder a is movable about an axis b 
which is inclined to the direction of flight upwardly and for- 
wardly at an angle of about 30 deg. (more or less) when the 
machine is on a level keel as in Fig. 2, but which is approxi- 
mately perpendicular to the direction of flight when the machine 
is advancing at a high angle of attack as in Fig. 3. The cables 
¢ whereby the rudder is actuated are preferably so guided, 
as indicated for example at d (Figs. 2 and 3), as to extend, from 
their points of attachment to the usual rudder-levers, in a plane 
substantially normal to the rudder-axis b, so that a pull trans- 
mitted through either cable may act upon the rudder with the 
maximum effect. (Sealed.) 


ELECTRICAL APPARATUS. 


216,939. T.L.R. Cooper, Westminster, London. Com- 
bined Electric Motors and Pumps. (3 Figs.) March 6, 
1923.—The invention relates to combined electric motors and 














16.939) 


centrifugal pumps. According to the invention, the enclosed 
Stator coils and laminations, together with the rotor laminations, 


water supplied directly from the a impeller into the rotor 
chamber. The pump intake is shown at 1 and the delivery 
outlet at 2. The electric motor is of the type having the stator 
coils entirely enclosed in a water-tight chamber $8 filled with an 
insulating fluid. The water-tight chamber 3 is enclosed between 
the cylindrical casting 4 of the stator and a thin cylinder 5. The 
stator polar lamine 10 are secured in the casting 4. The rotor 
lamine 14 are secured upon a sleeve 15 which is held at its 
ends co-axial with the shaft 16 of the machine. In order to effect 
the cooling of the operative elements of the electric motor, the 
shaft 16 is maintained in such a position relatively to the casing 
13 that an inclined interval or gap 19 is formed between the pump 
impeller 20 and the wall of the pump volute 22, enabling a con- 
stant flow of cooling water to be supplied from the impeller 
through the gap 19 into the rotor chamber 23. This cooling 
water is in contact with the part 5 forming the enclosure of 
the watertight chamber 3 containing the stator coils, and also 
with the rotor laminations 14, and returns to the suction end 
of the pump through another gap or interval 24 between the 
suction end of the rotor sleeve 15 and the adjacent part 26 
of the casing 13.—(Sealed.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


216,339, Wallsend Slipway and Engineering Company, 
Limited, Wallsend-on-Tyne, and J. S. Simm, Monkseaton.- 
Pistons and Piston Rods. (1 Fig.) May 28, 1923.—The in- 
vention relates to the construction of pistons and piston rods 
of internal-combustion engines. The piston, accor to the 
invention, comprises two hollow parts 1, 2 bolted or studded 
together end to end to enclose between them a cavity, distance 
pieces being interposed, if desired, between said parts to vary 
the overall length of the piston. The inner part 2, which alone is 
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connected to the piston rod 5, is provided with a central boss 4 
which is connected at the upper and lower ends only to the cylin- 
drical wall which carries the piston rings. The internal bore 
of the boss 4 is reduced in diameter at the upper end to form 
a female truncated cone for reception of the piston rod 5 which 
is inserted from the lower end and secured by a nut 6 at the 
upper end. The outer part 1 has a crown 7 and a lower flange 8 
connected by ribs 71, which are preferably radially disposed 
and are neither interconnected nor connected to the cylindrical 
wall which carries the piston rings.—(Sealed,) 


MINING, METALLURGY AND METAL WORKING. 


216,922. F.Lamplough, Feltham. Treatment of Hydro- 
carbon Oil Vapours. (4 Figs.) March 1, 1923.—Vapours 
obtained in the cracking of oils or the distillation of oil-bearing 
material, such as shale, are gradually cooled and the uncondensed 
vapours are intimately mixed with the condensates obtained at 
each stage of the cooling. By this means the pe of saturated 
liquid hydrocarbons is increased, and the yield of unsaturated 
hydrocarbons and free hydrogen is diminished. The vapours 
at a temperature of about 400-430 deg. C. enter through an 
opening 5 into the lower chamber 6 of a tower 7 which contains 
superposed bells 8 having perforated side walls and closed conical 
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tops.* The bells rest upon gutters 9 shaped so as to cause the 
condensates to flow over the interior wall of the tower. The 
vapours pass through the perforations and impinge against the 
descending condensates. ey are directed by the gutters to 
the inner part of the bell above. The chamber 6 may contain a 
coil through which the hot vapours pass to vapourise light oils 
from the condensates. A series of towers may be used to cool 
the vapours to 150-200 deg. C. The uncondensed vapours 
pass from the top through a pipe 16 to a scrubbing condenser 
through which they pass downwards. The condenser is in the 
form of a tower having a cooler at the top and below it a series 


as to direct the condensates on to the top of the bell below. 
ig mnncedensed Ee are har ang vr nggs from ban conn 
a pipe which pro; upwards @ secon epending 
from the inside of the bottom bell. (Sealed.) nit 


215,452. J. S. Highfield, London, and W. E. Highfield, 
London. Welded Joints. (4 Figs.) February 10, 1923.— 
The invention has for its object the protection of welded joints 
in metal pipes where forces are in existence tending to tear the 
welded joint a: The invention consists in protecting welded 
joints in metal pipes and in carrying it out an apertured sleeve 
piece is placed over a welded joint at the meeting ends of the 
pipes whereupon the sleeve piece is welded through the apertures 


Fig. 2. 














therein and along its edges to the pipes. a and b denote parts 
of two pipes to be connected together, and c is a sleeve piece 
which has longitudinal slots d or holes, the slots and holes being 
preferably tapered. ‘The sleeve piece ¢ beiny pliced in position 
over a joint between two pipes a and 4, an electric arc or other 
suitable form of welding apparatus is used to fill more or less 
the slots d or holes with welding metal, the metal being welded 
to the — and to the sleeve, which is also welded along its 
edges at g. (Sealed.) 

215,046. J. Cash, Horseley Heath, Tipton. Foundry 
Moulding Machine. (3 Figs.) January 4, 1923.—The 
invention has reference to means for supporting the moulding box 
or pattern plate of a foundry ee machine in the raised 
position when it is desired to remove the pattern therefrom or 
for other purposes. The invention consists of means for 
supporting the moulding box or pattern plate of a foundr 
moulding machine and consists of a plurality of rods 9, whic 
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are vertically slidable within and through the moulding plate 
or table 5, the rods being automatically maintained in their 
raised position by means of catches 22 when the rods are raised, 
the upper ends of the rods being disposed within recesses 7 
formed in the moulding plate or table in such a manner that 
they always form part of the support of the moulding boxjor 
pattern plate, even during the or ramming operations .of 
the moulding machine. (Accepted Muy 14, 1924.) 


PRINTING AND ALLIED MACHINERY. 


216,697. H. G. Rogers, South Lambeth. Folding Mech- 
anism. (4 Figs.) June 6, 1923.—The invention has relation 
to folding mechanism for printing machines of the kind com- 

rising a folding knife mounted on, and with its axis el with 
the axis of, a rotary cylinder in relation to which it is adjustable 
circumferentially, the knife being rotated by rack and pinion 
mechanism mounted on the adjacent machine framing and on the 
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spindle of said knife, respectively, and is thereby caused to extend 
beyond the periphery of the cylinder. In accordance with the 
invention, the cylinder 4 has at its ends and externally thereof 
grooved flanges 9 in which the bearings for the knife 6 are 
received, said flanges being | egies in the grooves with spaced 
holes 9a to receive the bolts which secure the knife 

and permit of their adjustment circumferentially of the flanges. 
(Accepted June 12, 1924.) 


RAILWAYS AND TRAMWAYS, 


216,824. F. S. Roberts, Ellesmere, and W. H. Evans, 
Ford, Shrewsbury. Door Locking Apparatus. (13 Figs.) 
February 26, 1924.—The doors of railway carriages are auto- 
matically locked and unlocked by centrifugal means actuated 
by rotation of a carriage axle. Blocks E are freely mounted 
on spindles D secured to the axle by a collar C and are pressed 
towards the axle by springs F!. A bracket A! on the carriage 
frame supports a spindle B having cross bars B2, Bs extending 








are cooled entirely from within the machine by means of cooling 





of perforated bells, the gutters between which dre formed so 





at right angles to one another and a crank arm B! parallel to 
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the cross bar B2. The arm B! is connected by a universal 
joint G to a rod H pivoted to a short arm J1, Fig. 2, fixed to 
a shaft J, and the s K ding in 
opposite directions at each side of the carriage. 

arms K engage V-shaped slots L2 in rods L connected by levers 
M to locking bolts P. As the axle rotates the blocks E1 move 
outwardly and one contacts with the cross bar B2 and turns 
it through 90°, whereby the rod H is pushed forward, caus- 
ing the pin on the arm K to move upwardly in the V-slot and 
draw the rod L towards it, thus shooting the bolt. When the 
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speed is reduced the blocks El move inwardly and one of them 
comes in contact with the bar B5, turning the spindle through 
a second 90) to withdraw the bolt. The action is repeated 
when the train again starts, but if it moves in the same direc- 
tion as before the crankarm B1 is moved through the third 
sector and the pins on the arms K move downwardly in the 
V-slot. The bracket Al has two grooves at right angles on 
its top face to receive corresponding projections on the head 
B4 of the spindle B. The bolts P are rounded and spring- 

ressed to allow closing of the doors after the bolts are shot. 
Viawtel June 12, 1924.) 

215,927. E. G. Walker, Hendon, London, and The 
Metropolitan Electric Tramways, Limited, Westminster, 
London. Staircases for Passenger Vehicles. (7 Figs.) 
April 16, 1923).—The invention is for improvements in stair- 
cases for passenger vehicles of the type of vehicle in which the 
passengers ascend to and descend from the upper deck by a 
staircase forming part of the vehicle. According to one feature 
of the invention, there is provided a passenger vehicle of the 
type described which is characterised by the employment of a 
staircase 12 mounted to be adjusted rotatively about a vertical 
pivot 16 to present its face in different directions relatively to 





(215,327) 


the vehicle. Conveniently, reversible passenger vehicles, such as 
tramcars, are provided at each end with a rotary staircase 12 which 
face either side of the vehicle as desired. Thus, 

bs be Pg — es may bap ne elling ee near side of 
e Vi e, ever way ravi , and passengers per- 
mitted, say, to enter at one end of the car and leave at the other 
end of the car, This will speed-up the loading and unloading 
of the car, not merely because it will provide two staircases 
for the , but because it will tend to obviate the usual 
<row of the ngers around a single staircase which 
has to be used by passengers entering the car and those 
alighting from it. Reversible tramcars usually, of course, have 


two staircases, but these are fixed, and one of them is always 
facing the off-side of the car, and, pores gen S cannot safely 
be used. The present invention, therefore, while occupying no 
more room than is occupied by existing constructions of stair- 
cases, permits them both to be put to useful purposes all the 
time.—(Sealed.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


217,757. A. E/lliott, Chelsea. Water-tube Steam 
Generators. (1 Fig.) June 6, 1923——A _ water-tube steam 
generator, in accordance with this invention, comprises a steam 
and water drum A and two water drums B, C disposed at the 
corners of a triangle and connected with one another by banks 
of tubes with the steam and water drum A situated. at the rear 
of the steam generator and above the water drum B. The steam 
and water drum A and the water drum C, which is situated at the 


S 








front of the steam generator, being each divided into two separate 
compartments, of which the two compartments 1, 2, of the steam 
and water drum A are connected with the compartment 6 of 
the drum C by two banks of tubes 9, 10, the compartment 7 
of the water drum C being connected by banks of tubes 14, 16 
with the water drum B and with the compartment 1 of the steam 
and water drum A. The compartment 1 is further connected 
by a row or rows of tubes 15 with the water drum B. (Sealed.) 


216,244. H. Fothergill, Westminster, London. Boiler 
Feed Water Supply Plants. (1 Fig.) September 3, 1923.— 
The invention relates to steam turbine plant in which 
means are provided for removing the air from the boiler feed 
water by heat treatment in a vessel generally called a deaerating 
apparatus. a is the main turbine, } the deaeratorandc the main 
condenser, from which the air is removed by the ejector d. 
The pump e removes the condensate from the condenser ¢ and 
discharges through the pipe f into the deaerator 6 from which the 
deaerated water is removed through pipe g by the pump h. 
Low-pressure steam is bled from the turbine through the pipe Z 
under control of the valve m, and is used in the tubes ¢ for raising 
the water to the desired temperature. n is a drain connection 
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through which the condensed steam from the tubes is discharged 
into the condenser c. The deaerator b is maintained under 
vacuum by placing it in communication with the condenser ¢ 
by way of the pipe p. This pipe p is provided with a nozzle o 
for the purpose of limiting to a predetermined amount the 
quantity of aerated vapour — from the deaerator b to the 
condenser ¢ by the choking effect of the device 0. Any restricted 
opening in the pipe p will give this desired effect, and, in the 
arrangement shown, an ordinary valve is illustrated. By the 
use of this restricted opening the pressure in the deaerator is 
maintained at that corresponding to the temperature of the 
water therein, while a predetermined amount of aerated vapour 
is continuously discharged through the pipe p. (Sealed.) 


216,984. R.L. Roxburgh, Newcastle-upon-Tyne. Gas- 
fired Steam Boilers. (2 Figs.) March 29, 1923.—The in- 
vention relates to steam-pressure controlled gas valves for auto- 
matically regulating the pressure in all kinds of gas-fired steam 
boilers and heating apparatus by controlling the supply of gas 
to the burners, A steam-controlled gas valve, in accordance 
with the invention, is provided with means for externally regu- 
lating the diaph trolled gas outlet relatively of the 
diaphragm } to suit the v: requirements of the ap tus 
to heated, said means being independent of the gas inlet pipe 








a and gas outlet pipe & of the valve and comprising a tube g, 


one end, m, of which co-acts with the diaphragm 6, and the other 
end is sealed and extends to the outside of the valve casing ¢ 
where it is provided with means whereby it can be rotated, 
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The tube g is perforated at h to allow the gas to pass to the gas 
outlet & and is threaded so that rotation causes it to approach 
or to be retracted from the diaphragm b. (Sealed.) 


MISCELLANEOUS, 


214,416. John Fowler and Co. (Leeds), Limited, Leeds, 
and D. Wood, Yeadon, near Leeds. Road Scarifiers. 
(2 Figs.) March 20, 1923.—The invention relates to scarifiers 
for roads and similar surfaces of that type which are provided 
with inclined tynes rotatable about their axes to act in the 
manner of drills, and mounted on a road roller in an adjustable 
frame so that the tynes may be raised and lowered in relation 
to the ground. The invention comprises a novel: combination 
of parts comprising one or more inclined axially rotatable tynes 
acting in the manner of drills, the tyne or tynes being mounted 
on the vehicle with part of the driving mechanism as a self- 
contained adjustable unit and having means for rotating same 
from a road wheel of the vehicle, with clutch mechanism em- 
bodied in the transmission means for putting the tyne or tynes 
into or out of operation at will. a designates a road wheel of a 
vehicular scarifier and b the rear frame. On the axle of the 
road wheel is mounted a gear wheel ec which meshes with a 
pinion d on a stub shaft e extending from the frame b. On 
the stub shaft e is also a sprocket f and between the latter and the 
pinion d is a dog clutch g operable by means of a lever h at the 








side of the frame, so that the drive to the sprocket f can be 
brought into or out of action at will The sprocket f is con- 
nected by a chain to another sprocket i mounted on a stud 
shaft j carried by a frame or casting & at the rear of the vehicle, 
this casting being provided, as shown in Fig. 2, with interior 
apertures forming journals /1, 2, in which the tynes can rotate, 
rovision being made for two tynes side by side. The tyne 
lustrated in Fig. 1 comprises the spike /\ pinned to a sleeve 2 
having bearing in the journals k1, 2 the rear end of the sleeve 
i2 terminating in a bevel wheel /5 with which meshes a bevel 
wheel j! on the stub shaft j, so that rotation of the latter imparts 
axial rotation to the tyne. Where two or more tynes are pro- 
vided, rotacion of one is imparted to the next in opposite direc- 
tion by means of intermeshing spur wheels, one of which is 
shown at m on the sleeve /2, e tynes can be raised a 
lowered at will, as by mounting the casting & in a bracket n 
extending downwards at the rear of the vehicle, the casting 
being provided with extensions o working in guides p in the 
bracket and the whole unit being operated by a screw spindle ¢ 
and rotatable nut r in the form of a bevel wheel driven by any 
convenient means, not shown. (Sealed.) 


12-Ton Hopper Wacons.—We understand that the 
Cambrian Wagon Company, Limited, of Cardiff, have 
recently delivered to the Glasgow Corporation a number 
of 12-ton hopper bottom door wagons for coke traffic 
connected with the Corporation’s Dawsholm gasworks. 
These wagons have wooden frames. The two bottom 
doors can be opened and closed independently, and the 
discharge regulated as required by the operation of 
handwheels on both sides of the vehicle. There is no 
need for men to go under the wagon to close the doors, 
and the rate of discharge at one point is said to be of the 








order of 350 tons per hour. 








